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Size-composition of Annual Landings 
in the White Shrimp, Litopenaeus setiferus, 
Fishery of the Northern Gulf of Mexico, 1960-2006: 
Its Trend and Relationships with Other Fishery-dependent Variables 


JAMES M. NANCE, CHARLES W. CAILLOUET, Jr., and RICK A. HART 


Introduction 


Location and Importance 
of the Fishery 


The white shrimp, Litopenaeus set- 
iferus, fishery of the northern Gulf of 
Mexico is bounded by Shrimp Statistical 
Subareas 10-21 (Fig. 1), and encom- 
passes inshore (estuarine) and offshore 
(Gulf of Mexico) territorial waters of 
Texas, Louisiana, Mississippi, Alabama, 
and northwestern Florida, and part of 
the adjoining U.S. Exclusive Economic 
Zone (EEZ). In 2006, landings from 
this fishery totaled 84.5 million pounds 
(38,300 t; “tails” only, the edible ab- 


James M. Nance and Rick A. Hart are with the 
Galveston Laboratory, National Marine Fisher- 
ies Service, National Oceanic and Atmospheric 
Administration, 4700 Avenue U, Galveston, TX 
77551. Charles W. Caillouet, Jr. is retired from 
the Galveston Laboratory and is at 119 Victoria 
Drive West, Montgomery, TX 77356 (corre- 
sponding author is Rick A. Hart: rick.hart@noaa. 
gov). 


dominal portion, with shells on), with an 
ex-vessel value of $185.2 million U.S. 
We use the term “landings” because re- 
corded landings do not include all white 
shrimp caught within the boundaries of 
this fishery, because unknown portions 
of the catch are discarded or otherwise 
not reported (Kutkuhn, 1962; Rothschild 
and Brunenmeister, 1984; Neal and 
Maris, 1985; Poffenberger'). 


The Problem and Research 
Objectives 


The historical overview of the U.S. 
Gulf of Mexico penaeid shrimp fishery 
by Condrey and Fuller (1992) showed 
that there was early concern about the 
potential for both growth overfishing 


'Poffenberger, J. R. 1991. An overview of the 
data collection procedures for the shrimp fisher- 
ies in the Gulf of Mexico. Unpubl. rep. on file 
at the U.S. Dep. Commer., NOAA, Natl. Mar. 
Fish. Serv., Southeast Fish. Cent., Miami, Fla. 
See also Gulf Shrimp System (http://www.sefsc. 
noaa.gov/gssprogram.jsp). 


and recruitment overfishing in the white 
shrimp fishery of the northern Gulf of 
Mexico. However, this concern seemed 
to wane with emergence of new fisheries 
for brown shrimp, Farfantepenaeus az- 
tecus, and pink shrimp, F: duorarum, in 
the late 1940's. Thereafter, the potential 
for growth overfishing and its possible 
detrimental economical consequences 
appears to have been of no major con- 
cern to Federal or state shrimp manage- 
ment entities, and the focus of manage- 
ment turned to preventing recruitment 
overfishing. 

In the context of surplus production 
theory, growth overfishing occurs when 
fishing effort is higher and sizes of indi- 
viduals smaller than levels of effort and 
size that produce maximum sustainable 
yield (MSY) or maximum yield-per- 
recruit. Unlike recruitment overfishing, 
which can lead to collapse of a fishery, 
growth overfishing does not affect the 
ability of a population to replace itself 
(Gulland, 1974). However, increases in 





ABSTRACT—The potential for growth 
overfishing in the white shrimp, Litope- 


naeus setiferus, fishery of the northern Gulf 


of Mexico appears to have been of limited 
concern to Federal or state shrimp man- 
agement entities, following the cataclys- 
mic drop in white shrimp abundance in the 
1940's. As expected from surplus produc- 
tion theory, a decrease in size of shrimp in 
the annual landings accompanies increas- 
ing fishing effort, and can eventually reduce 
the value of the landings. Growth overfish- 


ing can exacerbate such decline in value of 


the annual landings. 
We characterize trends in size-composi- 
tion of annual landings and other annual 


fishery-dependent variables in this fishery 
to determine relationships between selected 
pairs of these variables and to determine 
whether growth overfishing occurred 
during 1960-2006. Signs of growth over- 
fishing were equivocal. For example, as 
nominal fishing effort increased, the ini- 
tially upward, decelerating trend in annual 
yield approached a local maximum in the 
1980’s. However, an accelerating upward 
trend in yield followed as effort continued 
to increase. Yield then reached its highest 
point in the time series in 2006, as nomi- 
nal fishing effort declined due to exogenous 


factors outside the control of shrimp fish- 


ery managers. The quadratic relationship 


between annual yield and nominal fish- 
ing effort exhibited a local maximum of 
5.24(107) pounds (~ MSY) at a nominal 
fishing effort level of 1.38(10°) days fished. 
However, annual yield showed a continu- 
ous increase with decrease in size of shrimp 
in the landings. 

Annual inflation-adjusted ex-vessel value 
of the landings peaked in 1989, preceded 
by a peak in annual inflation-adjusted 
ex-vessel value per pound (i.e. price) in 
1983. Changes in size composition of 
shrimp landings and their economic effects 
should be included among guidelines for 


future management of this white shrimp 
fishery. 
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The white shrimp fishery encompasses inshore (estuarine) and offshore state territorial waters and part of the adjoining 


Federal EEZ within shrimp statistical subareas 10-21 in the northern Gulf of Mexico. Source: NMFS Southeast Fisheries Science 


Center, Galveston Laboratory. 


fishing effort, if large enough, can be 


accompanied by decreases in size of 


shrimp (various species) in the annual 
landings, which can eventually decrease 
the ex-vessel value (i.e. value to the 
fishermen or harvesting sector) of the 
landings (Kutkuhn, 1962; Caillouet and 
Patella, 1978; Caillouet et al., 1979, 
1980a, 1980b, 2008; Caillouet and Koi, 
1980, 198la, 1981b, 1983; Neal and 
Maris, 1985; Onal et al., 1991; Condrey 
and Fuller, 1992; Nance et al., 1994). 
Growth overfishing can amplify these 
effects (Caillouet et al., 2008). Growth 
overfishing precedes recruitment over- 
fishing, so it provides an early warning 
to managers to proceed with caution 
(Rothschild and Brunenmeister, 1984). 

Our research objectives were to 
characterize trends in size-composition 


of annual landings and other annual 
fishery-dependent variables in the white 


shrimp fishery of the northern Gulf of 


Mexico during 1960-2006, to determine 
relationships between selected pairs 
of these variables, and to determine 
whether growth overfishing occurred. 
We applied the same analytical approach 
in this paper that we (Caillouet et al., 
2008) used to detect growth overfishing 
in the brown shrimp fishery of Texas, 
Louisiana, and the adjoining EEZ. 

As background, we present summa- 
ries of the white shrimp fishery, the white 
shrimp life cycle, and the multi-jurisdic- 
tional, compartmentalized approach that 
has been used to manage the fishery. 
White shrimp fishery-dependent data are 
voluminous and complex, and they have 
several shortcomings (Kutkuhn, 1962; 


Rothschild and Brunenmeister, 1984; 
Neal and Maris, 1985; Poffenberger') 
that affect not only our results, but also 
those of all previous stock assessments 
based on them. We anticipated that 
some readers would not be familiar 
with these peculiarities of white shrimp 
landings and fishing effort data or with 
our analytical approach (Caillouet et 
al., 2008), so we have provided detailed 
descriptions and explanations. 


Life Cycle and Population 
Characteristics 


Kutkuhn (1962), Muncy (1984), and 
Neal and Maris (1985) detailed the 
white shrimp life cycle and popula- 
tion characteristics. White shrimp are 
short-lived, have high fecundity, have 
the potential to spawn more than once 
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within a year, and produce annual 
crops. Females mature and spawn in 
the Gulf of Mexico, usually at depths of 
10—15 fm, where eggs hatch and larval 
development occurs. White shrimp 
enter coastal estuaries as post larvae 
and grow to subadult stages before 
emigrating seaward. Harvest of each 
new annual crop begins with juveniles 
and subadults inshore and continues 
offshore through the adult life stage. 
A relatively small number of spawners 
can produce a large year-class under 
favorable environmental conditions. 
Environmentally influenced variations 
in year-class strength produce variations 
in recruitment, which in turn produce 
variations in annual landings. These 
population characteristics led to the 
belief that high fishing mortality could 
be tolerated, and in many situations 
recruitment overfishing was not a major 
concern, even when fishing pressure 
was high (Neal and Moris, 1985). 


Management of the Fishery 


White shrimp management ju- 
risdiction* is shared by the Gulf of 
Mexico Fishery Management Council 
(GMFMC), Texas Parks and Wildlife 
Department (TPWD), Louisiana Depart- 
ment of Wildlife and Fisheries (LDWF), 
Mississippi Department of Marine Re- 
sources (MDMR), Alabama Department 
of Conservation and Natural Resources 
(ADCNR), and the Florida Fish and 
Wildlife Conservation Commission 
(FFWCC). Multi-species shrimp fish- 
ery management plans* (FMP) were 
established by the GMFMC in 1981, by 
TPWD in 1989, and by LDWF in 1992. 
MDMR, ADCNR, and FFWCC have 


*Shrimp FMP’s include |) The Fishery Manage- 
ment Plan for the shrimp fishery of the Gulf of 
Mexico, United States Waters. Gulf Mex. Fish. 
Manage. Counc., Tampa, Fla., Nov. 1981 (http:// 
www.gulfcouncil.org), 2) The Texas shrimp 
fishery, a report to the Governor and the 77th 
Legislature of Texas, Executive Summary and 
Appendices A-H, Sept., 2002. (http://www.tpwd. 
state.tx.us/publications/pwdpubs/media/pwd_ 
rp_v3400_857.pdf), and 3) A Fisheries Manage- 
ment Plan for Louisiana’s penaeid shrimp fishery, 
Louisiana Dep. Wildl. Fish., Baton Rouge, La., 
Dec. 1992. Mississippi, Alabama, and Florida 
do not have formal FMP’s, but they have vari- 
ous shrimping rules and regulations in lieu of 


no formal shrimp FMP’s, but they have 
shrimping rules and regulations. All 
of these management plans, rules, and 
regulations take into account that shrimp 
crops vary annually. For the most part, 
management? has involved control of the 
size and other characteristics of shrimp 
fishing units and gear, setting minimum 
legal sizes of shrimp, and establishing 
temporal-spatial closures to shrimping, 
to allow small shrimp to grow to larger, 
more valuable sizes before harvest. 

We offer five explanations why there 
apparently was no major concern on the 
part of Federal or state shrimp manage- 
ment entities about the potential for 
growth overfishing and its possible det- 
rimental economical consequences, but 
instead the focus of management turned 
to preventing recruitment overfishing: 


1) Emergence of new fisheries for 
brown shrimp and pink shrimp 
in the late 1940’s following the 
cataclysmic drop in white shrimp 
abundance (Condrey and Fuller, 
1992), 

“Conventional wisdom” that 
penaeid shrimp stocks can with- 


stand increasingly high levels of 


fishing effort without substantial 
biological or economic risk (Neal 
and Maris, 1985), 

Wide variations in annual landings 
of penaeid shrimp resulting from 
environmentally influenced varia- 
tions in year-class strength (Neal 
and Maris, 1985), which may have 
obscured the effects of fishing 
(Caillouet et al., 2008), 
Competition between inshore and 
offshore components of the harvest- 
ing sector for shares of each annual 
crop (Caillouet et al., 2008), and 
Compartmentalization of shrimp 
fisheries management jurisdic- 
tion? among the GMFMC, TPWD, 
LDWF, MDMR, ADCNR, and 
FFWCC (Caillouet et al., 2008). 


White shrimp management has fo- 
cused on preventing recruitment over- 
fishing. The GMFMC’s shrimp FMP? 
defined maximum sustainable yield 
(MSY) and optimum yield (OY) as “all 
the shrimp that can be taken during 


open seasons in permissible areas in a 
given fishing year with existing gear and 
technology without resulting in recruit- 
ment overfishing.” The 2006 report’ on 
the status of U.S. fisheries concluded 
that Gulf of Mexico white shrimp are 
not recruitment overfished. However, 
while Neal and Maris (1985) recognized 
that penaeid fisheries have generally 
remained productive despite intensive 
exploitation, they cited Neal (1975) in 
stating, “A possible exception to this 
pattern is the Louisiana population of P. 
setiferus |L. setiferus|, for which spawn- 
ing stocks have apparently been reduced 
sufficiently to reduce harvest over a 
20-year period.” Rothschild and Brunen- 
meister (1984) concluded “an increase 
in effort would be of limited economic 
value to the fishermen and could result in 
an increased risk of population collapse 
or in sustained reduction in the produc- 
tion of the population.” Gracia (1996) 
showed that recruitment overfishing 
occurred in a white shrimp fishery in 
the southern Gulf of Mexico. 

Although economic problems in 
U.S. shrimp fisheries of the Gulf of 
Mexico are not new (Kutkuhn, 1962), 
they have worsened in recent years* 
(Keithly and Roberts, 2000; Haby et 
al., 2002a; Diop et al., 2006). In 2000, 
TPWD> determined that shrimp (mul- 
tiple species) stocks in Texas bays were 
growth overfished, and in 2001 TPWD 
imposed additional regulations aimed 
at reducing the size of the inshore fleet, 
reducing growth overfishing, and avoid- 
ing recruitment overfishing. However, 
Haby et al. (2002b) predicted that these 
additional regulations would have 
relatively minor impacts on yield and 
ex-vessel value across the shrimping 
industry in Texas. 


*NMBFS Report on the status of the U.S. fisheries 
for 2006 (http://www.nmfs.noaa.gov/sfa/domes 
fish/StatusoFisheries/2006/2006RTC Final 
Report.pdf). 


‘Report to Congress on the impacts of Hur- 
ricanes Katrina, Rita, and Wilma on Alabama, 
Louisiana, Florida, Mississippi, and Texas fisher- 
ies, July 2007, U.S. Dep. Commer., NOAA, Natl. 
Mar. Fish. Serv., Silver Spring, Md. (http://www. 
nmfs.noaa.gov/msa2007/docs/Hurricanelmpact- 
sHabitat_080707_1200.pdf). 

°Texas shrimp fishery briefing book, April 2000, 
Tex. Parks Wildl. Dep., Austin, Tex., 82 p 





In April 2005, the GMFMC°. ac- 
knowledged that the U.S. shrimping 
industry in the northern Gulf of Mexico 
EEZ was experiencing serious eco- 
nomic problems, attributing them to 
increased fuel costs and competition 
from imported shrimp. A 2007 report 
to the U.S. Congress? concluded that 
hurricanes Katrina (August, 2005), Rita 
(September, 2005), and Wilma (October, 
2005) accelerated the regional decline in 
shrimp fishery participation and produc- 
tion, said to have begun in 2001. This 
report attributed the regional decline to 
high fuel costs, poor market prices for 
domestic shrimp, fishery overcapital- 
ization, rising insurance costs, and the 
erosion and conversion of waterfront 
property in some areas from fishing 
industry use to tourism-based and al- 
ternative uses. 

Interestingly, although these hur- 
ricanes caused substantial damage and 
loss to the harvesting and processing 
sectors of the shrimp industry, thereby 
further reducing fleet size and fishing 
effort, they apparently had no detri- 
mental impacts on Gulf shrimp stocks.* 
Finally, a temporary moratorium on fleet 
size in the EEZ, proposed in 2005 by the 
GMFMC®: ’, was approved by the U.S. 
Secretary of Commerce in September 
2006. 


Materials and Methods 

Using the analytical approach of Cail- 
louet et al. (2008), we examined white 
shrimp fishery-dependent variables 
over calendar years 1960-2006 (Table 
1). Although this analytical approach 
has evolved and improved through 
numerous previous papers (e.g. Cail- 
louet and Patella, 1978; Caillouet et al., 
1979, 1980a, 1980b, 2008; Caillouet 
and Koi, 1980, 198la, 1981b, 1983), it 


still requires careful reading for a clear 


Final draft amendment number 13 to the Fishery 
Management Plan for the shrimp fishery of the 
Gulf of Mexico, U.S. waters with environmental 
assessment regulatory impact review, and Regu- 
latory Flexibility Act analysis. April 2005. Gulf 


Mex. Fish. Manage. Counc., Tampa, Fla., and 
Natl. Mar. Fish. Serv., Southeast Reg. Off., St. 
Petersburg, Fla. 

Minutes of the Gulf of Mexico Fishery Man- 
agement Council 200" Meeting, Palace Hotel, 
Biloxi, Miss., May 11-12, 2005. Gulf Mex. Fish 
Manage. Counc., Tampa, Fla 


Table 1.—Descriptions, symbols, and units of measure for fishery-dependent variables in the white shrimp fishery 


of the northern Gulf of Mexico, 1960-2006. 





Variable 


Symbol Units of measure 





Calendar year 


1960, 1961 2006 


Annual index of cumulative percentage of pounds landed by count category 
Annual index of cumulative percentage of nominal ex-vessel value of landings 


by count category 
Difference between annual indices b and d 
Annual yield 
Annual nominal fishing effort 
Annual average yield per unit effort 
Annual inflation-adjusted ex-vessel' value of landings 
Average average inflation-adjusted ex-vessel value per pound 
Coded calendar year 


Coded annual index of cumulative percentage of pounds landed 


by count category 


Coded annual index of cumulative percentage of nominal ex-vessel value of 


landings by count category 


b-d 

pounds, heads-off 
24-hour days fished 
pounds, heads-off 
$US.,596, heads-off 
$US.o5-, heads-off 

T-— mean T, where mean 
T= 1983 

b- mean b, 

where mean b = -0.0246 
E- mean E, 

where mean 

E = 99,716 days fished 





'The value to the fishermen or harvesting sector of the fishery 


understanding. Because we applied the 
approach to 47 years of annual summa- 
ries of voluminous quantities of white 
shrimp landings and fishing effort data, it 
is Statistically and analytically intensive. 

Our approach involved a search for 
best-fitting polynomial regressions 
representing trends in annual fishery- 
dependent variables (Table 1) and 
relationships between selected pairs 
of these variables. When significant 
trends or relationships were detected, we 
examined them for linearity and curvi- 
linearity. When significant curvilinearity 
occurred, we examined the curve for 
local maxima and local minima. 

White shrimp fishery landings and 
fishing effort, by shrimping trip, are ar- 
chived by the NMFS Southeast Fisheries 
Science Center’s Galveston Laboratory 
(see Kutkuhn, 1962; Poffenberger'). 
For each calendar year 7, summaries 
of these data over all trips within the 
fishery produced the fishery-dependent 
variables (Table 1) we examined. Such 
summaries aggregated and integrated all 
within-year temporal-spatial effects of 
shrimp gender, recruitment, mortality, 
and growth, as well as fishing effort, gear 
selectivity, effects of discarding, etc. on 
the landings and fishing effort data. 


Annual Index / of Size 
Composition of Landings 


Most of the archived landings of 
white shrimp have been graded into 
marketing categories referred to as count 
categories, which (statistically) are 


count class intervals or bins (Kutkuhn, 
1962; Poffenberger'). In this paper, 
white shrimp count is the number of 
shrimp tails per pound. Count categories 
have been determined mostly by factors 
influencing the marketing of shrimp of 
various sizes rather than by their poten- 
tial use in shrimp stock assessments. We 
emphasize that white shrimp landings 
apportioned among count categories 
are not weight-frequency distributions 
of shrimp tails in the landings. How- 
ever, count-graded landings obviously 
reflect weight-frequency distributions 
of white shrimp tails. We emphasize that 
the annual summaries of count-graded 
landings aggregated and integrated all 
within-year temporal-spatial effects of 
shrimp gender, recruitment, mortality, 
and growth, as well as fishing effort, 
gear selectivity, effects of discarding, 
etc. that affected white shrimp landings 
by count category. 

In the absence of a statistically suf- 
ficient time series of annual weight- 
frequency distributions of white shrimp 
tails in the landings, we used an annual 
index (b), described by Caillouet et al. 
(2008), to examine changes in size com- 
position of white shrimp annual land- 
ings. Use of index b reduces voluminous 
annual landings by count category into 
a single, simple, statistical surrogate for 
annual size composition of white shrimp 
landings, based on summaries of count- 
graded landings. 

The eight standard count categories 
used in this study were: <15, 15-20, 
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21-25, 26-30, 31-40, 41-50, 51-67, and 
>67 count. The archived landings data 
include two additional non-numerical 
categories, “pieces” (broken tails) and 
“unknown” (landings recorded without 
count class intervals). For each year, we 
assumed that the actual shrimp size com- 
position of annual pounds in the “pieces” 
and “unknown” categories was the same, 
proportionately, as that of count-graded 
pounds apportioned among the eight 
standard categories. We could not test 
this assumption, but annual count-graded 


poundage constituted 97.9-100.0% of 


the annual yield ( W) over the time series. 
We considered such large samples to be 
representative of the size composition 
of W, which is the annual sum of count- 
graded landings and landings of “pieces” 
and “unknown” categories. 

For each year, we cumulated the 
count-apportioned annual pounds 
landed, using as count class markers the 
lower limits, C;, of the count categories. 
To cumulate the count-apportioned 
pounds over small to large shrimp, we 
began the cumulation with the category 
of highest count shrimp (i.e. >67 count, 
representing the smallest shrimp) and 
continued through the category of lowest 
count (i.e. <15 count, representing the 
largest shrimp). We then converted the 
annual cumulative pounds of count- 


graded landings to percentages of 


pounds landed, P’, to relate it to C; (Fig. 
2A is an example, for the year 2006). 
Note that P’ decreases in stair-step fash- 
ion, from its maximum of 100% toward 
its minimum, as C; increases (Fig. 2A). 
The exponential model (Caillouet et al., 
2008) underlying estimation of b is 


= aeh (1) 


where / is the annual index, 

P. is the annual cumulative 
percentage of pounds landed 
within the standard count 
category with i" lower limit, 
is the i” lower limit (15, 21, 
26, 31, 41, 51, 
seven @f = 1, 2, ... 7)-of the 
eight standard count catego- 
ries, respectively, 
is an empirical constant, and 
is the natural logarithm base. 


and 68) of 
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Figure 2.— Year 2006 example relationships between P' and C,, In(P') and C., P” and 
C,, and In(P") and C., in the white shrimp fishery of the northern Gulf of Mexico 
(see Eq. (2) and (4), Tables 2 and 3). Values for C, are depicted by tick marks on the 


abscissa scale for count, C. 


A natural logarithmic transformation of 
Eq. (1) linearized it to 


In(P’;) = In(a) + bC, (2) 


Slope b of Eq. (2) was estimated by 
linear regression. Note that data for the 
<15 count category were excluded from 
the estimation of b; i.e. a data point for 
In(P/,) was not included in the linear re- 
gression (Eq. (2)), to be consistent with 
(Caillouet et al., 2008), and because the 
percentage of pounds in the <15 count 
category was disproportionately low 
(0.2-9.2%) over all years. Therefore, 
when P/, = 100 is plotted in In-trans- 
formed scale, In(100), it does not follow 
the linear regression (Eq. (2)) based on 


the other seven count categories (Fig. 
2B). For the year 2006 (which had the 
highest W), examples of P’ and the linear 
regression (Eq. (2)) are shown in Fig. 
2A and 2B, respectively. A right-facing 
tick mark on the ordinate of Fig. 2B 
marks the data point for In(P),), which 
we included in the graph only for visual 
comparison with data points of the other 
seven In(P’). 

Annual index b has only negative 
values (Eq. (2), Table 2, Fig. 2B). An 
increase in b indicates a decrease in 
size of shrimp in the landings, and a 
decrease in b indicates an increase in 
size of shrimp in the landings. This 
peculiarity of b can be confusing, but 
it becomes understandable when one 





considers that count is the reciprocal of 
pounds per shrimp tail. For purposes of 


our analyses, we believe that b substan- 
tially represents the annual distribution 
of weight of all landings among the 
count categories, because it is based 
on 90.8-99.8% of W over all years. 
Although these percentages exclude 
landings in the <I5 count, “pieces,” 
and “unknown” categories, they still 
represent very large samples. Index b 
is useful for examining trends in size 
composition of white shrimp landings, 
as well as relationships between b and 
other fishery-dependent variables. It 


Table 2.—Annual index, b, of cumulative percentage 
of pounds landed by count category, in the white 
shrimp fishery of the northern Gulf of Mexico, 1960- 


is noteworthy, though not essential to 
our paper, that the empirical constant, 
In(a), also estimated in fitting Eq. (2), 
was very closely correlated with b; 
adjusted r? = 0.865 for the regression, 
In(a) = 4.471 — 20.13b, based on the 
47-year series. 


Annual Index d of 
Nominal Ex-vessel Value 
Composition of Landings 

We calculated annual index d (Table 
3) of the cumulative percentage of 
nominal ex-vessel value of landings by 
count category in a manner similar to 


Table 3.—Annual index, d, of cumulative percentage 
of nominai ex-vessel value of landings by count cat- 
egory, in the white shrimp fishery of the northern Guif 
of Mexico, 1960-2006.' 





F 


Year, T b in(a) F F 





0.970 
0.993 
0.980 
0.971 
0.998 
0.999 
0.974 
0.992 
0.995 
0.996 
0.986 
0.996 
0.990 
0.997 
0.977 


197.52 
829.56 
289.92 
201.59 


419.00 
659.31 
603.79 
878.34 
261.30 
249.35 
387.84 
605.22 
405.23 
562.72 
878.61 
336.66 
206.45 
327.60 
756.33 

0.989 527.75 

0.993 801.31 

0.992 725.95 

0.965 

0.994 

0.990 

0.993 

0.982 
4.899 0.989 
4.848 0.976 
4.937 0.995 
4.988 0.994 
4.888 0.977 
4.930 0.998 
4.809 0.989 
4.886 0.990 
4.843 0.992 
4.862 0.986 
4.865 0.991 
4.896 0.990 
4.901 0.990 
4.864 0.989 


0.976 
0.985 
0.990 
0.985 
0.989 
0.993 
0.982 
0.995 
0.995 
0.992 


957.10 
252.57 
719.78 
551.74 
612.47 
770.10 
434.15 
682.91 
618.78 
578.37 
542.14 


1960 -0.0637 
1961 -0.0473 
1962 -0.0377 
1963 -0.0520 
1964 -0.0494 
1965 -0.0376 
1966 -0.0378 
1967 -0.0473 
1968 0.0431 
1969 -0.0439 
1970 -0.0473 
1971 -0.0480 
1972 -0.0399 
1973 -0.0340 
1974 0.0370 
1975 -0.0377 
1976 -0.0440 
1977 -0.0383 
1978 -0.0422 
1979 -0.0446 
1980 -0.0300 
1981 0.0394 
1982 -0.0313 
1983 -0.0378 
1984 —0.0446 
1985 -0.0380 
1986 -—0.0405 
1987 0.0342 
1988 -0.0329 
1989 -0.0296 
1990 -0.0344 
1991 -0.0303 
1992 -0.0274 
1993 -0.0336 
1994 -0.0262 
1995 -0.0349 
1996 -0.0381 
1997 -0.0317 
1998 -0.0379 
1999 -0.0284 
2000 -0.0302 
2001 -0.0302 
2002 -0.0332 
2003 -0.0347 
2004 -0.0348 
2005 -0.0346 
2006 -0.0349 


5.742 
5.369 
5.251 
5.545 
5.332 
5.061 
5.144 
5.134 
5.197 
5.253 
5.199 
5.259 
5.080 
5.136 
4.904 
5.041 
5.156 
5.120 
5.176 
5.208 
5.017 
5.092 
5.050 
5.186 
5.280 
5.142 
5.215 
5.073 
5.111 
4.920 
5.043 
4.878 
4.950 
5.010 
4.949 
4.995 
5.090 
5.018 
5.017 
4.828 
4.959 
4.870 
4.870 
4.947 
4.944 
4.889 
4.838 


0.986 
0.997 
0.993 
0.988 
0.997 
0.996 
0.988 
0.984 
0.992 
0.992 
0.979 
0.995 
0.982 
0.993 
0.980 
0.967 
0.976 
0.980 
0.980 
0.984 
0.988 
0.970 
0.990 
0.997 
0.995 
0.997 
0.997 
0.994 
0.994 
0.993 
0.992 
0.983 
0.995 
0.995 
0.984 
0.994 
0.997 
0.990 
0.990 
0.988 
0.995 
0.982 
0.979 
0.981 
0.986 
0.989 
0.980 


419.62 
773.09 
817.04 
481.82 
126.04 
694.68 
498.30 
373.16 
765.36 
762.11 
279.32 
318.78 
337.08 
830.85 
122.73 
179.28 
243.58 
289.77 
291.02 
379.06 
511.46 
194.13 
613.98 
765.12 
129.22 
857.93 
775.80 
988.13 
074.74 
905.10 
744.47 
342.22 
241.45 
296.70 
361.46 
932.20 
999.49 
586.76 
589.72 
514.08 
120.85 
327.28 
287.51 
314.14 
424.35 
528.38 
294.72 





The intercept In(a), adjusted coefficient of determination 
and ANOVA F are also shown for each linear regression 


see Eq. (2)). All regressions were significant at p < 0.001 


'The intercept In(c), adjusted coefficient of determination 
r, and ANOVA F are also shown for each linear regression 
(see Eq. (4)). All regressions were significant at p < 0.001 


that used to calculate annual index b. In 
comparing d to b, it is important to rec- 
ognize and understand that both b and d 
are based on the annual distribution of 
pounds landed among count categories. 
However, d differs from D in that it also 
incorporates differences in nominal 
ex-vessel value per pound (i.e. price) 
among the count categories. We did not 
adjust nominal ex-vessel value among 
count categories for inflation, assuming 
that within-year inflation was negligible 
as compared to year-to-year inflation. 
Within-year inflation effects were 
aggregated and integrated by annual 
summations of nominal ex-vessel value 
by count category over all trips within a 
year. In addition, these summations also 
aggregated and integrated all within- 
year temporal-spatial effects of shrimp 
zender, recruitment, mortality, and 
rowth, as well as fishing effort, gear 
selectivity, effects of discarding, etc. 
that affected white shrimp landings and 
their shrimp size composition, as well as 
nominal ex-vessel value per pound. The 
data peint for the <15 count category 
was excluded from the estimation of 
d for the same reasons it was excluded 
from the estimation of b. 
The exponential model underlying 
estimation of d is 


uf = cel (3) 


where d is the annual index, 

P" is the annual cumulative per- 
centage of nominal ex-vessel 
value of landings within the 
count category with i" lower 
limit, 

; is the i” lower limit (15, 21, 
26, 31,41, 51, and 68) of seven 
(i = 1, 2, ... 7) of the eight 
standard count categories, 
respectively, 

* is an empirical constant, and 
is the natural logarithm base. 


A natural logarithmic transformation of 
Eq. (3) linearized it to 


In(P".) = In(c) + dC, (4) 


Examples of cumulative percentages 
P’. and the linear regression (Eq. (4)) 
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in 2006 are shown in Fig. 2C and 2D, 
respectively. A right facing tick mark on 
the ordinate of Fig. 2D marks the data 
point for In(P’,), which was included in 
the graph only for visual comparison 
with data points of the other seven In(P"). 

Like index b, slope d has only nega- 
tive values (Table 3). An increase in d 


indicates a shift in the distribution of 


nominal ex-vessel of landings among 
count categories toward smaller shrimp, 
and a decrease in d indicates a shift 
toward larger shrimp. As with In(a) vs. 
b, the empirical constant In(c), estimated 
in fitting Eq. 4, was closely correlated 
with d. Adjusted r? = 0.766 for the re- 
gression, In(c) = 4.277 — 21.53d, for the 
47-year series. 


Additional fishery-dependent 
variables 

We calculated the difference, D, be- 
tween each year’s pair of annual indices 
b (Table 2) and d (Table 3), as D = b - 
d, so that D had only positive values. 
D is an annual index of differences 
in nominal ex-vessel value per pound 
among the seven count categories used 
in estimating b and d. An increase in 
D indicates a widening of differences 
in nominal ex-vessel value per pound 
among count categories, and a decrease 
in D indicates a narrowing. 

The concepts surrounding develop- 
ment and use of indices b, d, and D are 
not new. What is new, beginning with 
Caillouet et al. (2008), is the application 
of index b in attempts to detect growth 
overfishing in shrimp fisheries, and the 
application of indices d and D in assess- 
ing some of the economic implications 
of decreases in size of shrimp caused 
by increasing fishing effort. Also new is 
our examination of a longer time series 
of white shrimp landings and fishing 
effort data than ever before examined 
in the state and Federal waters of the 
northern Gulf of Mexico. Indices simi- 
lar to b and d were developed and used 
over 3 decades to examine trends in U.S. 
shrimp fisheries in the Gulf of Mexico 
and along the U.S. southeastern coast 
(see papers by Caillouet and others in 
the Literature Cited). 

Annual yield (W) was obtained by 
summing pounds landed from all trips 


in each year, including count-graded 
pounds and pounds in the “pieces” 
and “unknown” categories. Annual 
nominal ex-vessel value of landings was 
obtained by summing the nominal ex- 
vessel value of landings from all trips 
in each year, including count-graded, 
“pieces,” and “unknown” categories. 
These annual totals for nominal ex- 
vessel value were then converted to 
annual, inflation-adjusted ex-vessel 
value (V) in $US,,9,, using the annual 
producer price index (PPI,).8 To make 
this conversion, we divided each year’s 
annual nominal ex-vessel value by the 
fraction PPI,/PPI,,,,. Annual average 
inflation-adjusted ex-vessel value per 
pound of landings (VPP) was calculated 
as VPP = V/W. 

The estimation of nominal fishing 
effort (E) included only the shrimping 
effort determined to have targeted white 
shrimp, since other shrimp species can 
be caught along with white shrimp. We 
used the method described by Nance 
(1992) to select effort targeting white 
shrimp from the available trip effort 
data. Kutkuhn (1962) and Gallaway 
et al. (2003) described the standard 
method used historically by NMFS to 
estimate E based upon trips within tem- 
poral-spatial cells, as well as statistical 
problems associated with this method. 
This standard method involves dividing 
total landings in a temporal-spatial cell 
(obtained through censuses of onshore 
shrimp dealerships where fishermen 
offload their landings) by estimated 
landings per unit effort (obtained from 
interviews of fishermen from a sample 
of trips) from the same temporal-spatial 
cell. The improved estimation procedure 
using electronic logbook data (Gallaway 
et al., 2003) was not used in sample 
projections in this paper. 

Nominal fishing effort (E) was cal- 
culated as the annual sum of all the 
individual effort estimates for white 
shrimp-targeted trips, over all temporal- 
spatial cells, and represented the best 
available effort data for the 1960-2006 
time series (since the electronic logbook 


‘U.S. Department of Labor, Bureau of Labor Sta- 


tistics (http://data.bls.gov/cgi-bin/surveymost). 
These annual PPI data were originally expressed 
in $US ,o9g5. but we converted them to $US, 


2006" 


method was not applicable to all years 
in this entire time series). However, 
Kutkuhn (1962) stated, “high correspon- 
dence between curves of effort and yield 
generally reflects the techniques used 
to estimate the former from the latter,” 
which suggests that estimates of E may 
not be completely independent (statisti- 
cally) of W. Kutkuhn (1962) remarked 
further that “Effort data ... [are] biased 
to varying degree in direction and mag- 
nitude because of suspect sample projec- 
tion techniques.” Gallaway et al. (2003) 
developed a new electronic logbook 
method for estimating shrimp fishing 
effort that may solve this problem for 
the future. We derived annual average 
pounds of white shrimp landed per unit 
effort (WPUE) as WPUE = WIE. 

It is noteworthy that variables b, d, D, 
W, V, and VPP are not affected by the 
historically standard method used by 
NMFS to estimate E. However, variables 
E and WPUE, as well as their trends 
and relationship with other fishery-de- 
pendent variables, are affected by this 
method of estimating E. 


Examination of 
Fishery-dependent Variables 

Statistical applications including 
Excel’? (Microsoft Corp.), Analyse-it 
(Analyse-it Software Ltd.), SAS/STAT 
(SAS Institute Inc.), and Prism 5 
(GraphPad Software) were used to fit 
polynomial regressions (first through 
sixth order) to each data pair (Table 
4). Sokal and Rohlf (2000) suggested 
coding independent variables in poly- 
nomial regressions to reduce potential 
correlations between their odd and even 
powers to zero. We coded our indepen- 
dent (abscissa) variables (Table 1) by 
subtracting the arithmetic mean of each 
independent variable from its annual 
values, as recommended by Sokal and 
Rohlf (2000). 

We examined ANOVA results for 
each regression, and plots of variances 
of residuals (deviations from regres- 
sion) vs. the highest polynomial order 
of each regression. For each set of 


’Mention of trade names or commercial firms 
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Table 4.—Best-fitting polynomial regressions for trends (over calendar years, 7) in fishery-dependent variables 
(see Table 1), and for relationships between selected pairs of fishery-dependent variables, in the white shrimp 


fishery of the northern Gulf of Mexico, 1960-2006." 





Polynomial 


Regression term Coefficient 





bon T intercept 
wear 

quadratic 1.8719440(10 
intercept 3.5882545(10 
linear 

quadratic ~1.1577290(10 
intercept 1.4714445(10 
linear 

quadratic 
cubic 6.0844002(10 
4.2671053(10 
1.7344303(10 
8.1771116(10 
1.7194573(10 
1.1577685(10 
1.4244971(10 


intercept 
linear 
quadratic 
cubic 
intercept 
linear 
quadratic 
intercept 3.6939310(10 
5.9687001 
4.9460871(10 
2.0917540(10 
2.2289398(10' 


linear 
quadratic 
cubic 
intercept 
linear 
yuadratic 2.1009322(10 
5.1752209 
4.0419750(10 
5.2122318(10 
3.8008315(10 
1.0458616 
4.4178846(10 
7.5318754(10 
1.8426049(10 


intercept 
linear 
quadratic 
intercept 
linear 
ntercept 
linear 
ntercept 
linear 
ntercept 2.2994975(10 
linear 1.5534596(10 
quadratic 


intercept 4.7348641(10 


4 
linear 2 
3 


6 
quadratic 4134535(10 
intercept 2.0110527(10 
1.5823372(10 
1.8146748(10 


linear 
quadratic 


2.1159878(10 
2.9780296(10~* 


8.7286204(10' 


2.6369369(10' 


5.5601369(10° 


<0.0001 


3.7149630(10~* 


<0.0001 


~2.7541076(10~* 
7.0974690(10-* 


<0.0001 


<0.0001 


<0.0001 


0.0186 


<0.0001 


<0.0001 


1.7312336(10"' 


<0.0001 


275191(10°) 





The adjusted coefficient c 
independent 
1983 
original scale of each independent variable 


variable 


mean b 


paired data, we accepted as best fitting 
the lowest order polynomial regression 
that minimized the variance of residuals 
(deviations from regression), as judged 
from plots of ANOVA mean squares of 
residuals vs. order of polynomial, and 
from paired comparisons (using Prism 
5) between sequential polynomial re- 
gressions at p < 0.01. 

In some borderline cases, we chose as 
best fitting the lowest order model that 
came close to meeting the p< 0.01 crite- 
rion; i.e. when p only slightly exceeded 
(0.01. An adjusted r°, overall ANOVA F, 
and p were reported for each best fitting 
regression model. When a curve gave 
the best fit to a trend or relationship, we 
determined its first derivative to detect 
local maxima and local minima, if any, 


#f determination f°, ANOVA F, and probability p are also shown for each regression. The 
n each regression was coded by subtracting its arithmetic mean from each of its values; mean T = 
0.0246, and mean E = 99,716 days fished. However, trends and relationships in Fig. 3-6 are plotted in the 


using a program written in MathCad 13 
(Parametric Technology Corp.). Local 
maxima, local minima, and the levels of 
the independent variable at which they 
occurred were also estimated using this 
program (Table 5). 
Results 

All estimates of b and d differed 
significantly from zero at p < 0.001, 
and the linear regressions from which 
they were derived had high ANOVA F 
and adjusted r’, indicating very close 
fits of Eq. (2) and Eq. (4), respectively 
(Tables 2 and 3, Fig. 2B and 2D). In 
other words, the linear models from 
which b and d were estimated were very 
close fitting. We recognize that the P’ 
are serially correlated, and so are the 


P"., in their respective estimations of b 
and d. However, we liken our statisti- 
cal treatment of In(P’,) vs. C; in Eq. (2), 
and In(P") vs. C; in Eq. (4), to graphical 
methods used to examine transformed 
cumulative frequency distributions 
(ogives), to determine whether their 
parent distributions are normal (see 
Sokal and Rohlf, 2000). 

In other words, we have used our 
linear models, Eq. (2) and Eq. (4), only 
to describe the percentage cumula- 
tive distributions of pounds landed by 
count category and nominal ex-vessel 
value of landings by count category, 
respectively, in a manner not unlike 
that using transformed ogives to test for 
normality of frequency distributions. 
Our approach reduced voluminous data 
into two simple, single statistics (b and 
d, respectively) used to examine changes 
in pounds landed by count category (i.e. 
size composition) and nominal ex-vessel 
value (i.e. value composition) of land- 
ings by count category. 

In Table 4, best fitting trends and re- 
lationships are shown with independent 
variables coded (i.e. Te, jegs PCodeas aNd 
E coded): Equations in Table 4 can be 
used to generate the fitted straight lines 
and curves shown in Fig. 3—6. Figures 
3-6 show T, b, and E in their original 
(noncoded) scales, for simplicity and 
clarity. Detransformation of T¢.,1..; 
Deodeds 20d Ee ieq WAS necessary. This 
detransformation involved adding mean 
T = 1983, mean b = —0.0246, and mean 
E = 99,716 days fished, to all levels of 
T coded? PCodea? 294 Ecodeas TeSpectively. 
Shapes of the curves in Fig. 3-6 do not 
change with coding vs. not coding. Only 
the scale of the independent variables 
in these figures changes with coding 
vs. none. 

Best fitting polynomial regressions 
fell into three groups with regard to 
goodness of fit, as indicated by adjusted 
r° (Table 4). The closest-fitting (adjusted 
r > 0.8) was d on be, a8 expected 
since they share the same component; 
i.e. pounds landed by count category (d 
differs from b in that it contains an added 
component; i.e. nominal ex-vessel value 
per pound by count category). Interme- 
diate in goodness of fit (0.5 < adjusted r 


< 0.8) were b on Tey a.g € ON Te teas W 
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ON Te dear = 8 Teo deas VON T Codeg VPP 
ON Te oded? 20 ECoded and V on Ee jeg: 
Poorest-fitting (adjusted 7- < 0.5) were 
D on Te,aeqg WPUE on T.,4-¢ W on 
Deodear VM Ocodegs 2d Won E-., 4 All 
but one of the 14 polynomial regressions 
were significant at p < 0.0001 (Table 4). 
The exception was the borderline linear 
regression of W on bz,,,,,;, which was 
significant at p = 0.0186 (Table 4); i.e. 
it was close to acceptable at the 99% 
confidence level. 

Local maxima and local minima 
within the data range for the curved 
trends and relationships are shown in 
Table 5. Among the curved trends and 
relationships, only the sigmoid (cubic) 
trend in W (Table 4, Fig. 3D) had neither 
a local maximum nor a local minimum 
within the data range. The lowest point 
on this fitted curve (Fig. 3D) was in 
1960, and the highest was in 2006; i.e. 
at both ends of the curve. 


Discussion 


Polynomial regressions are empirical 
fits to data, and their polynomial terms 
have no structural meaning (Sokal and 
Rohlf, 2000). Therefore, caution should 
be exercised in interpreting our results. 
The best fitting trends and relation- 
ships reflected concomitant variation 
between pairs of variables, but did not 
necessarily represent cause and effect. 
Nevertheless, it is likely that causes and 
effects within this white shrimp fishery 
influenced the scatter of data points and 
the fitted regressions. We emphasize 
that significant trends and relationships 
were detected despite sometimes wide 
variability (deviations from regression), 
probably caused for the most part by 
environmentally influenced fluctuations 
in annual recruitment. Other factors also 
could have contributed to the observed 
variability. 

Trends in indices b and d (Fig. 3A 
and 3B, respectively), the trend in D 
(Fig. 3C), and the relationship between 
d ON Devicg (Fig. SA), provided useful 
information not usually available in 
shrimp fishery assessments (Tables 4, 
5). The trend in b (Fig. 3A) reached 
its local maximum (—0.0200) in 199] 
(Table 5), indicating decreasing size 
of shrimp before 1991 and increasing 
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Figure 3.—Trends in b, d, D (= b-d),a 
northern Gulf of Mexico during 1960-200 
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nd W in the white shrimp fishery of the 
6 (see Tables 1-5). 


Table 5.—Trends and relationships that had estimable local maxima, local minima, or both, and the estimated level 
of the independent variable at which each occurred, in the white shrimp fishery of the northern Gulf of Mexico, 


1960-2006 (see Tables 1 and 4). 





Dependent 
variable 


Local Inc 
maxima 


dependent Local 
variable 


independent 


minima variable 





-0.0200 T= 1991 
-0.0329 T = 1999 
0.0162 T= 1974 
1.22(10°) days fished T= 1991 
5.19(10°) pounds T= 1963 
$2.31(10°), T= 1989 
$5.18 500. T = 1983 
- 0.0195 E= 1.45( 
5.24(10’) pounds ~ MSY E = 1.38( 
$2.36(10°) 0. E= 1.43( 


TET EX ETA Y 
” 
m 


0.0110 
3.54(10°) pounds 
10°) days fished 


10°) days fished 
10°) days fished 





size of shrimp thereafter. The trend in 
d (Fig. 3B) reached its local maximum 
(—0.0329) in 1999, indicating that the 
distribution of nominal ex-vessel value 
of landings among count categories 
shifted toward smaller shrimp until 
1999, then toward larger shrimp there- 


after. It is important to emphasize that 
the trend in b reached its local maximum 
8 years before the trend in d reached its 
local maximum. 


Because nominal ex-vessel value per 
pound characteristically increases with 
size of shrimp (Kutkuhn, 1962; Cail- 





louet et al., 2008), b exceeded d in all 
years (Tables 2 and 3, Fig. 3A—C and 
5A). In other words, slope d (Eq. (4), 
Table 3) was steeper than slope b (Eq. 
(2), Table 2) in all years, showing that 
proportionately more of the nominal ex- 
vessel value of landings was concentrat- 
ed in count categories containing larger 
shrimp than was the weight of landings 
(see examples, Fig. 3A—D). However, 
D was not constant over the years. The 
trend in D was sigmoid, initially rising 
in the early years, reflecting a widening 
of the difference between b and d, until 
D reached its local maximum (0.0162) 
in 1974 (Tables 4 and 5, Fig. 3C). D then 
declined to its local minimum (0.0110) 
in 2000, and increased again but only 
slightly. 

Theoretically, if D were to reach 
zero, the fitted straight lines (Eq. (2) 
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Figure 4. 


and (4), respectively) from which b 
and d are derived would be identical 
(i.e. superimposed). This could occur 


only if proportionate distributions of 
pounds and nominal ex-vessel value of 


landings among count categories were 
identical; i.e. if there were no differences 
in nominal ex-vessel value per pound 
among the count categories. Therefore, 
the trend in D reflected a trend in the 
price spread among the count categories. 
At D = 0, nominal ex-vessel value per 
pound would no longer differ among the 
count categories. 

The trend in D is consistent with find- 
ings of Diop et al. (2006), who showed a 
continuing decline in inflation-adjusted 
ex-vessel (dockside) value per kilogram 
in southeast U.S. shrimp, 1980-2001. 
While the size of white shrimp in the 
landings was increasing after 1991, price 
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Trends in E, WPUE, V, and VPP in the white shrimp fishery of the north- 


ern Gulf of Mexico during 1960-2006 (see Tables 1, 4, and 5). 


spread (as indexed by D) among the 
count categories was declining toward 
its local minimum in 2000 (Tables 4 
and 5, Fig. 3C). The trend in D, and the 
relationship between d and b, would be 
well worth monitoring in the future. 

The sigmoid trend in W showed an 
undulating but continuous increase, 
with no local maxima or local minima 
during 1960-2006 (Tables 4 and 5, Fig. 
3D). However, W initially increased 
at a decelerating rate as E increased, 
suggesting that W might have reached 
a local maximum had E continued to 
increase, but instead F went into decline 
after 1991 (Fig. 4A) due to exogenous 
factors.*-’ W began to increase at an 
accelerating rate later in the time series, 
consistent with this decline in E (Fig. 4 
A), after E reached its local maximum 
in 1991. The maximum W, 8.45(107) 
pounds, occurred in 2006. The trend in F 
had a local maximum of 1.22(10°) days 
fished in 1991, declining thereafter (Fig. 
4A). The trend in WPUE (Fig. 4B) had a 
local maximum of 519 pounds in 1963, 
and a local minimum of 354 pounds 
in 1988, then showed an accelerating 
increase thereafter. 

The accelerating rise in WPUE 
after 1988 indicated that catch rates 
improved remarkably with the decline 
in E. Year 2006 had the highest WPUE, 
966 pounds per day fished, in the time 
series. This trend in WPUE is consis- 
tent with the concave upward trend in 
white shrimp biomass (with a minimum 
around the late 1980’s) measured by a 
Fall Resource Assessment Survey? con- 
ducted by NMFS in the northern Gulf 
of Mexico during years 1972-2006. It is 
also consistent with an apparently con- 
cave upward trend in log-transformed 
white shrimp catch rates (expressed 
both in numbers and weight of shrimp 
caught) in Louisiana during 1970-1997 
(Diop et al., 2007). 

The trend in V reached its local 
maximum, $2.31(10°), in 1989 (Fig. 
4C, Table 5), 6 years after the local 
maximum in VPP, $5.18, occurred (Fig. 
4D, Table 5). Both of these local maxima 
preceded local maxima for trends in b 
(in 1991), d (in 1999), and E (in 1991), 
as well as the highest W, which occurred 
in 2006. The local maxima for trends 
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in b, d, and E occurred after the local 
minimum for the trend in WPUE, which 
occurred in 1988 (Table 5). However, 
they lagged well behind the local maxi- 
mum for the trend in D, which occurred 
in 1974 (Table 5). This suggests that 
increased fishing effort, and the reduc- 
tion in size of shrimp in the landings 
that accompanied it, affected Vand VPP 
as well as W. However, W and WPUE 
accelerated their rates of increase as E 
declined, while V and VPP did not show 
similar recoveries. 

The linear relationship (of borderline 
significance) between W and b (Tables 
4 and 5, Fig. 5B) was not consistent 
with concepts of surplus production. It 
suggested that W continued to increase 
with decrease in size of shrimp in the 
landings. Such a relationship provided 
no evidence of growth overfishing. 
Were it not for exogenous factors*~’ 
which led to the decline in E after 1991, 
indications of growth overfishing might 
not have been equivocal. The relation- 
ship between V and b (Tables 4 and 5, 
Fig. 5C) was also linear, showing that 
V continued to increase as shrimp size 
decreased. However, of all the best fit- 
ting polynomial regressions examined, 
those for W on b,,,,, and V on b 
were the poorest fitting. 

The relationship between b and E 
(Tables 4 and 5, Fig. 6A) suggests that 
size of shrimp in the landings decreased 
as nominal fishing effort increased to a 
point, but b showed an unexpected de- 
cline (i.e. an increase in size of shrimp) 
at levels of E higher than 1.45(10°) days 
fished at which b had a local maximum 
(-—0.0195). Perhaps an asymptotic 
regression would better describe this 
relationship, but we did not attempt to 
fit one to the data for consistency with 
our use of polynomial regression (Cail- 
louet et al., 2008), and because there was 
an obvious downturn in b as levels of E 
continued to increase. Partial statistical 
dependence between E and W (Kutkuhn, 
1962) may be a reason for this downturn 
in b with increase in E. However, the 
trends in b and E (Tables 4 and 5, Fig. 
3A and 4A, respectively) were both 
quadratic, concave downward, and had 
local maxima in the same year (1991), 
suggesting that size of shrimp decreased 
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Figure 5.—Relationships between d 
and b, W and b, and V and b in the 
white shrimp fishery of the northern 
Gulf of Mexico during 1960-2006 
(see Tables 1-5). 


as E increased, and size of shrimp in- 
creased as fishing effort declined. 

The relationship between W on E had 
a local maximum of 5.24(10’) pounds at 
an E of 1.38(10°) days fished (Tables 4 
and 5, Fig. 6B). This local maximum in 
W approximates MSY. This relationship 
was not forced through the origin (W = 
0, E = 0), as it is in the Graham-Schae- 
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Figure 6.—Relationships between b 
and E, W and E, and V and E in the 
white shrimp fishery of the northern 
Gulf of Mexico during 1960-2006 
(see Tables 1, 2, 4, and 5). 


fer surplus production model which 
assumes the origin, and therefore it fits 
the data better. The relationship between 
W and FE, with its local maximum (= 
MSY), suggests that growth overfishing 
occurred, given the caveats concerning 
the method used to estimate E, the linear 
relationship between W and b, and the 
quadratic, concave downward relation- 





ship between b and E. Interestingly, 
the local maximum V of $2.36(10°) 
occurred at an E level of 1.43(10°) days 
fished (Tables 4 and 5, Fig. 6C), which 
was higher than the level of 1.38(10°) 
days fished at which W was maximized 
(~ MSY) in relation to £. If growth over- 
fishing did occur, it was short-lived. 


Unevaluated influences 


Commercial shrimpers’ long-stand- 
ing practice of discarding small shrimp 
to increase ex-vessel value of their 
landings (Kutkuhn, 1962; Rothschild 
and Brunenmeister, 1984; Neal and 
Maris, 1985) affects the results of all 
northern Gulf of Mexico shrimp stock 
assessments based on the archived 
landings data. However, discarding 
would be a problem for our analyses 
only if a significant trend of change in 
discarding rate occurred over the time 
series. Rothschild and Brunenmeister 
(1984) mentioned seasonal changes in 
discarding rates, which peaked early in 
the shrimping season. They wrote that 
discarding rates were high at times, 
and variable among years, but they 
did not mention whether there was a 
significant trend in discarding rate over 
years. Available data on discarding 
were intermittent and too variable to 
determine their potential effects on the 
annual distribution of size of shrimp in 
the landings over our time series. We 
assumed the effects of discarding on 
our results were negligible. 

Significant trends of change in areas 
fished, traveling distance to and from 
fishing areas, duration of fishing trips, 
market demand for shrimp of various 


sizes, operating costs, characteristics of 


shrimp fishing units and gear, and other 
factors could also have influenced our 


results. Also, compensatory effects of 


trends in shrimp fishing effort on species 
other than shrimp in the Gulf of Mexico 
ecosystem (Walters et al., 2008) could 
have influenced our results. Evaluating 
these possible influences was not within 
the scope of our paper. 

Warnings by Rothschild and Brunen- 
meister (1984) apparently went unheed- 
ed, and detrimental socio-economic con- 
sequences of further increases in fishing 
effort occurred before rising fuel costs, 


competition from imported shrimp, 
damage and losses from hurricanes, and 
other exogenous factors caused fishing 
effort and fleet size to decline.t- 7 Even 
though the white shrimp stock appears to 
be recovering rapidly (i.e. Wand WPUE 
are increasing at accelerating rates), and 
white shrimp in the landings are getting 
larger, the beneficial effects of these 
improvements seem counteracted by 
declining VPP. 

The fleet size moratorium should limit 
future expansion of the fleet that fishes 
the EEZ. The new shrimping regulations 
implemented by the TPWD in 2001 
should limit expansion of the fleet that 
fishes Texas’ waters, and the temporary 
moratorium®’ on fleet size, implement- 
ed in 2006, should limit expansion of the 
fleet that fishes in the EEZ. 

In our opinion, these management 
actions were in the right direction. 
While they may limit future expansion 
of fishing effort, they cannot remedy 
economic problems associated with 
decline in price spread among count 
categories and the overall decline in 
VPP, despite the recent increase of size 
of shrimp in the landings. Nevertheless, 


the effect of fishing effort on size of 


shrimp in the landings, and the effect 
of size composition on ex-vessel value 
of the landings, should be included 
among guidelines for future manage- 
ment of this fishery by Federal and 
State agencies. 


Conclusions 


If growth overfishing of white shrimp 
did occur, it was short-lived and quickly 
abated with the decline in FE, and both 
W and WPUE showed accelerating 
recoveries in response. However, V and 
VPP continued their decline, despite the 
decline in E. Fleet size also declined®, 
and was further reduced by catastrophic 
impacts of hurricanes* in the northern 
Gulf in 2005. The white shrimp stock 
appears to be recovering? rapidly in 
terms of WPUE and W, but VPP and 
V continued to decline. We conclude 
from these trends that exogenous fac- 
tors*~’ are dominating the white shrimp 
fishery, and keeping V and VPP low, 
while allowing the white shrimp stock 
to recover. 


Our investigation suggests that the 
management strategies of the past, which 
encouraged harvest of all the shrimp 
possible from each annual crop (with 
relatively few constraints), might have led 
to growth overfishing in this white shrimp 
fishery had it not been for the decline in 
E resulting from factors outside the con- 
trol of shrimp fishery managers. Larger 
shrimp generally have higher ex-vessel 
value per pound than do smaller shrimp, 
but the differences in ex-vessel value per 
pound among count categories have nar- 
rowed due to exogenous factors beyond 
the control of shrimp fishery managers. 
It is clear that sizes of shrimp landed, 
yields of shrimp, and inflation-adjusted 
ex-vessel value of these yields are inex- 
tricably intertwined (Nance et al., 1994). 
Unlike the case with the brown shrimp 
fishery (Caillouet et al., 2008), evidence 
of growth overfishing of white shrimp was 
equivocal. Our paper was not intended 
as an economic assessment of this white 
shrimp fishery, but it provides informa- 
tion of possible importance and use to 
future economic assessments. It remains 
to be determined whether the observed 
declines in fishing effort and fleet size 
will increase profitability in this white 
shrimp fishery, or in the domestic shrimp 
fishery of the Gulf of Mexico as a whole. 
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The Long Voyage to Including Sociocultural Analysis in 
NOAA’s National Marine Fisheries Service 


SUSAN ABBOTT-JAMIESON and PATRICIA M. CLAY 


Introduction 


Today the National Marine Fisher- 
ies Service (NMFS) recognizes social 
science as one of the basic sciences 
supporting its mission. Planning docu- 
ments routinely mention social science, 
recognizing that humans, their institu- 
tions, and their activities have profound 
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ABSTRACT—The United States has man- 
aged and analyzed its marine fisheries since 
1871, and since 1970 via NOAA’s National 
Marine Fisheries Service (NMFS). As the 
primary directive moved from aiding fisher- 
men in expanding their operations empha- 
sizing conservation, the government over 
time recognized that management involves 
influencing people not fish, and has hired 
social scientists to complement the biolo- 
gists who assess fish populations. This 
change has not always been smooth. We use 
archival documents and oral histories to 
trace the development of sociocultural ana- 
lytic capabilities within NMFS and describe 
future plans for growing the program. Four 
points are made. First, NMFS has created 
the best developed social science program 
in NOAA. Second, established institutions 
change slowly; achieving the social sci- 
ence presence in NMFS has taken over 25 
vears. Third, change needs visionaries and 
champions with both tenacity and opportu- 
nity. Fourth, social science data collection 
and research helps in making fishery man- 
agement decisions, but they have also been 
useful in evaluating the impact and helping 
with the recovery from Hurricane Katrina. 
Good work finds other uses. 


effects on coastal and marine ecosystems 
and vice versa. This was not always 
the case. This paper describes the long 
voyage the agency has undertaken to 
develop its capacity to integrate social 
scientific analysis into its overall scien- 
tific analyses in support of its mission 
to manage, conserve, and protect living 
marine resources within the United States 
Exclusive Economic Zone. 

Before we begin our story, it is imipor- 
tant to clarify what are the social scienc- 
es. The social sciences are the branches 
of science that study humans in relation 
to each other and the environment. This 
includes the study of society, its institu- 
tions and functions, its culture(s), and 
the relationships of individuals within 
and to society and the environment. The 
disciplines generally regarded to consti- 
tute the social sciences include anthro- 
pology, economics, human geography, 
political science, psychology, and soci- 
ology. Social scientists with the agency, 
like other applied social scientists, 
draw upon standard scientific methods. 

Some sociocultural information was 
collected as early as the late 1880’s by 
the United States Fish Commission 
(USFC), a NMFS antecedent agency. 
This information was usually in the form 
of notes made by biologists, oceanogra- 
phers, and others with little or no thought 
to actually analyzing these data. Their 
notes often reflect their cultural biases 
and lack of social science background. 
A typical example follows: 


“The majority of our fishermen 
are native-born citizens of the 
United States, although in certain 
localities there are extensive com- 
munities of foreigners, clinging to 
the traditions of their fatherlands, 


and conspicuous in the regions 
where they dwell by reason of their 
peculiar customs and physiogno- 
mies” (Goode and Collins, 1887:6). 
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One kind of social scientist, an econo- 
mist, has played a role in the agency for 
many years. During NMFS’s Bureau of 
Commercial Fisheries period (1956-70), 
industry economists compiled economic 
information that was useful for the fish- 
ing industry. These pioneer economists 
were initially hired into jobs focused on 
identifying market trends and providing 
services to industry, analogous to staff 
fishery biologists of that period whose 
key function was searching for new fish- 
ery resources for fishing industry exploi- 
tation. Anthropologists and sociologists 
were absent from the agency’s employee 
roster until 1974 (Hobart, 1995). ! 

The primacy of economists in NMFS 
social science hiring history has contrib- 
uted to certain terminological confu- 
sions once other social scientists began 
to be hired after 2002. A distinction is 
often made between “economists” and 
“social scientists,” with “social scien- 
tist” referring to all social scientists 
who are not economists. Recognition 
of this linguistic oddity has even led to 
the frequent usage of the phrase “non- 
economic social scientists.” As a result, 
confusion sometimes exists over what or 
who is being referenced when the terms 
“social science” or “social scientists” 
are being used. Throughout this paper, 
the term social scientist includes anthro- 
pologists, economists, sociologists, and 
all other disciplines listed in the defini- 
tion of social science above. The term 
“sociocultural analysis” is used to refer 
to the subset of research activities as- 
sociated primarily with anthropologists 
and sociologists. 

This overview focuses on the origins 
and development of NMFS’ sociocul- 
tural analysis capability, addressing 
economists only when their advance- 
ments in the agency are linked with 


'An example of the general orientation toward 
the Nation’s living marine resources during this 
period is the 1954 Congressional passage of 
Public Law 466, known as the Saltonstall-Ken- 
nedy Act. Among other things, the Act set aside 
funds for fishery product and market research, as 
well as fisheries development (Hobart, 1995:25). 
The general view was that the oceans held unlim- 
ited living resources; the need was for develop- 
ment and further exploitation for both food and 
employment, and conservation and management 
were not statutorily allowed. 


those of the sociocultural analysis staff. 
Further, while there is a broad literature 
on the marine fisheries anthropology 
and sociology of the United States and 
other nations, this review is largely 
restricted to work authored by agency 
social scientists, who are the primary 
focus of this article. Fisheries social 
science work that has been carried out in 
this country by social scientists outside 
the agency during the period covered 
here has often been funded by NOAA 
through Sea Grant and NMFS. 


Before the Fishery Conservation 

and Management Act (FCMA)? 

The National Marine Fisheries Ser- 
vice, NOAA, henceforth referred to as 
NMES or the agency, is the contempo- 
rary descendant of the United States 
Commission of Fish and Fisheries (U.S. 
Fish Commission or USFC), established 
in 1871 to protect, study, and restore 
the nation’s fish. The USFC became 
the U.S. Bureau of Fisheries (USBF) in 
1903, moving into the U.S. Department 
of Commerce and Labor at the same 
time. Subsequently it was merged with 
the Agriculture Department’s Biologi- 
cal Survey and moved into the Fish and 


Wildlife Service in the Department of 


Interior in 1940, only to be renamed 
again in 1956 by the new Fish and Wild- 
life Act? as the Bureau of Commercial 
Fisheries (BCF) and the Bureau of Sport 
Fisheries and Wildlife, which were 


-The Magnuson-Stevens Fishery Conservation 
and Management Act (MSFCMA or MSA) was 
originally enacted as the Fishery Conservation 
and Management Act (FCMA) of 1976 (P.L. 
94-265), and was subsequently amended or reau- 
thorized in 1981, 1983, 1989, 1991, 1996, and 
2006. Senator Magnuson’s (R-WA) name was 
added to it in 1980 in honor of his sponsorship 
and active interest in its passage, after which it 
was commonly referred to as the MFCMA. Sena- 
tor Ted Stevens’ (R-AK) name was attached in 
1996 because of his long-standing interest in 
and active support of fishery conservation and 
management. The 1996 reauthorization of the 
MFCMA was realized by passage of the Sustain- 
able Fisheries Act (SFA) of 1996 (P.L. 104-297). 
It is current practice to use Magnuson-Stevens 
Act (MSA) to refer to the Act after 1996, includ- 
ing all subsequent reauthorizations. The authors 
use FCMA to refer to the Act between 1976 and 
1980, MFCMA between 1981 and 1995, and 
MSA from 1996 to the present. 

*http://www.fws.gov/laws/lawsdigest/FWACT. 
HTML (accessed 6 Mar. 2008) 


housed in the Interior Department’s 
new U.S. Fish and Wildlife Service. 
Federal responsibility for pinnipeds and 
cetaceans was also assigned to the BCF 
as part of the Act. Although its general 
charge included the notion of manage- 
ment, its only tools were persuasion, 
fish culture, or, in some cases, financial 
incentives (Hobart, 1995).4 By 1957, the 
Bureau of Commercial Fisheries had, 
besides its headquarters, five regional 
organizations, several research labora- 
tories, and a Hawaii office. 

In 1970, Executive Order (E.O.) 
11564 established the National Oce- 
anic and Atmospheric Administration 
(NOAA) and directed it to improve our 
understanding of the Nation’s living 
marine resources, the environment in 
which they are found, and the inter- 
action between the two. NOAA was 
placed within the Department of Com- 
merce (DOC). The BCF was renamed 
the National Marine Fisheries Service 
(NMFS) and transferred to NOAA 
where it remains today. By 1971, NMFS 
had largely attained its current organi- 
zational structure (Hobart, 1995). The 
newly named and positioned NMFS has 
had less autonomy than the BCF. It must 
negotiate its budget requests through 
these additional bureaucratic levels and 
is subject to their discipline and policy 
emphases. 

Stimulated by NOAA’s broad man- 
date, NMFS began to rethink its mission, 
resulting in a reorientation from primari- 
ly providing service to the fishing indus 


‘This overview is drawn from Hobart’s 1995 pub- 
lication, from interviews with current and former 
NMFS employees conducted during 2005-07, a 
review of various in-house documents including 
memos, directives, and e-mail traffic archived by 
some of the participants, and public documents. 
The Hobart publication provides a useful com- 
pendium of NMFS° institutional history, some 
of its most significant accomplishments, and 
enabling legislation. 

This discussion concerns itself only with those 
parts of NMFS that manage the Nation’s marine 
fisheries. Some other parts of NMFS include the 
Office of Protected Resources (responsible for 
species protected by the Marine Mammal Protec- 
tion Act, and some protected by the Endangered 
Species Act), and the Office of Habitat Protec- 
tion, among others. See http://www.nmfs.noaa. 
gov/ (accessed 5 Mar. 2008) to learn more about 
how the agency is organized and its full range of 
responsibilities. 





try towards becoming a natural resource 
conservation and management agency. 
This would have a profound effect on 
the agency’s operations, transforming it 
into the only regulatory agency within 
NOAA. The transformation has been a 
very, very slow process. 

Dick Schaefer, a marine fisheries bi- 
ologist who had moved to NMFS from 
his position as Director of New York’s 
Fisheries Laboratory in June 1972, is 
a key figure in the first agency socio- 
cultural analysis staff hires during this 
transitional period. Schaefer's knowl- 
edge of state marine fisheries and his 
contacts made him the logical choice for 
head of the then recently created State/ 
Federal Fisheries Management Office 
(SFFMO). Many Federal fisheries staff 
had no state experience and, according 
to Schaefer, often “... had the attitude 
that the states would just bow to them, 
which made it hard for me to maintain 
my relations with state staff." 

Driven by the Law of the Sea Treaty 
negotiations and extended jurisdiction 
policy development discussions begun 
in 1973, the original FCMA was in 
process of being drafted. Schaefer 
was also assigned to the agency team 
working with Congress to draft the 
original FCMA. This meant that he 
knew both the details of the impend- 
ing legislation and what it implied for 
how the agency's mission would be 
reconstituted once the legislation was 
signed into law. The key concept that 
initially informed management was 
maximum sustainable yield (MSY).’ 
As Schaefer commented, he knew * 
then we would manage people—fish 
don't listen to you.” He also reported 
that “when we adopted optimum yield’, 
that equaled economists.””° 


Notes from interview with Dick Schaefer, 
Fisheries Biologist, retired, NMFS-HQ, Silver 
Spring, Md., conducted by Susan Abbott-Jamie- 
son in his home, Bethesda, Md., 6 June 2005. 
Contact her at NOAA/National Marine Fisheries 
Service, Office of Science and Technology, 1315 
East West Hwy., Silver Spring, MD 20910. 

“Maximum Sustainable Yield (MSY) is the 
largest long-term average catch or yield that can 
be taken from a stock or stock complex under 
prevailing ecological and environmental condi- 
tions.” (1997 NOAA Fisheries Strategic Plan, 
http://www.nmfs.noaa.gov/om2/glossary.html 
(accessed 5 Mar. 2008)). ; 


Schaefer was given six professional 
positions to staff his new office. He 


hired some biologists, a lawyer, a staff 


man, and an economist without much 
difficulty. He knew he also wanted 
another kind of social scientist, though 
in his words, he “knew nothing about 
social scientists.”° He began by looking 
at academics. He found the first anthro- 
pologist, James M. Acheson, through 
the SFFMO’s work on lobster. Acheson 
(1972) had also published a widely read 
and distributed article on lobstermen’s 
territories in Natural History that gave 
him a lot of credibility. Acheson, then 
at the University of Maine-Orono, was 
hired by NMFS in 1974, but he made it 
clear he was primarily interested in gain- 
ing the experience and did not think he 
would become permanent. This was ac- 
ceptable because Schaefer was looking 
for someone who could help jumpstart 
the new program, recognizing that such 
a person might not be the same person 
who would be happy staffing it in the 
long term. Acheson stayed 16 months. 
He combined a strong background 
in economics and anthropology with 
lobster fishery experience, and he was 
already publishing his first papers on 
Maine lobstermen’s territorial system 
(Acheson 1972, 1975a).°” 

Although Schaefer recognized the 
potential usefulness of sociocultural 
analysts for managing marine fisheries, 
many agency staff did not. Accord- 


‘MSA, Sec. 3(33) The term “optimum,” with 
respect to the yield from a fishery, means the 
amount of fish which—(A) will provide the 
greatest overall benefit to the Nation, particularly 
with respect to food production and recreational 
opportunities, and taking into account the protec- 
tion of marine ecosystems; (B) is prescribed as 
such on the basis of the maximum sustainable 
yield from the fishery, as reduced by any rele- 
vant economic, social, or ecological factor; and 
(C) in the case of an overfished fishery, provides 
for rebuilding to a level consistent with produc- 
ing the maximum sustainable yield in such fish- 
ery. http://www.nmts.noaa.gov/msa2005/docs/ 
MSA_amended_msa%20_20070112_FINAL. 
pdf (accessed 6 Mar. 2008). 


‘Interview with James M. Acheson, Profes- 


sor, Department of Anthropology, University of 


Maine-Orono, conducted by Susan Abbott-Jamie- 
son in his home, Bangor, Maine, 13 Feb. 2005, 
available in the Society for Applied Anthropol- 
ogy Collection, Louis B. Nunn Center for Oral 
History, Special Collections Library, University 
of Kentucky Libraries, Lexington, Ky. 


ing to Schaefer, the NOAA Assistant 
Administrator for Fisheries at the time, 
Robert W. Schoning, was outraged when 
he found out about the plans to hire 
Acheson, nearly firing Schaefer over it. 
Schaefer was forced to write a 3-page 
defense of his actions before he was al- 
lowed to proceed. Schaefer remembers 
comments like “What the hell we’ve got 
social scientists for?” or “We're running 
a welfare system for social scientists!” 
as typical expressions of the views of 
many staff marine science profession- 
als at the time. What economists could 
contribute was clearer to most agency 
staff because they had already been a 
part of the agency for several years, 
while “the other social scientists” were 
unprecedented. According to Schaefer, 
another widely shared staff view held 
that what the fishermen!’ thought did 
not matter, because the FCMA was now 
the law and they would have to obey it 
without regard to their personal views. 
For this reason, it made no sense to 
waste limited resources on sociocultural 
analysis staff.® 

The next hurdle involved finding a 
niche for Acheson. Schaefer recalls that 
Acheson’s first assignments involved 
reviewing draft Fishery Management 
Plans (FMP’s). Acheson remembers that 
“... they thought I could comment on 
any fisheries management plan—even 
in fisheries where there were no social 
science data. I did my best to disabuse 
them of this idea, and stressed repeat- 
edly the need for solid socio-cultural 
information on fisheries and fishing 
communities.”® !! 

At the time litthe was known about 
fishermen or about the social and 
economic importance of fishing to 
particular communities, nor was much 
known about the importance of fishing 


'!OWe will refer to “fishermen” rather than “fish- 
ers,” as most U.S. men and women who fish com- 
mercially prefer this designation. A “fisher” they 
note is actually a member of the weasel family 
Mustelidae, a marten (Martes pennanti). 

"Letter 22 June 2009 from James M. Acheson, 
Dept. of Anthropology, University of Maine, 
Orono, Maine. Contact S. Abbott-Jamieson 
at NOAA, National Marine Fisheries Service, 
Office of Science and Technology, 1315 East 
West Hwy., Silver Spring, MD 20910. 
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to specific regions of the country. U.S. 
Census data on occupations was not 
particularly helpful for several reasons. 
First, the fishing occupation is not tied 
to particular places in the way most 
census defined occupations are. Most 
fishermen do a variety of different 
things in different places throughout 
an annual cycle. At the time little was 
known about these patterns, which 
greatly complicated efforts to manage 
fisheries. Other difficulties are created 
by the way the U.S. Census aggregates 
the occupational information it does 
collect; fishermen are combined with 
forestry and agriculture. Finally, most 
fishermen are self-employed, and the 
occupational area of the self-employed 
is not identified by the U.S. Census. 

Looking for something that was less 
routine and boring, Schaefer encouraged 
Acheson to start doing some “quick and 
dirty” research involving interviewing 
fishermen to find out what their attitudes 
were toward management; this infor- 
mation was helpful with management 
issues at the time. In the meantime, 
Acheson had reached the conclusion that 
he could make an important contribu- 
tion by helping NMFS understand what 
social scientists could do for fisheries 
management. He wrote “Fisheries Man- 
agement in Social Context” (1975b). 
Although it drew on examples from 
Acheson’s research carried out prior 
to working for NMFS, it was aimed at 
NMFS staff. !! 

The new FCMA raised many imple- 
mentation issues. The U.S. Congress 
Office of Technology Assessment 
Oceans Program was asked to prepare 
a report assessing them. As part of this 
effort, Acheson spent considerable 
time researching and writing a work- 
ing paper (Acheson, 1977) that dis- 
cussed the types of social science data 
that would be needed to successfully 
implement the FCMA.!! The complete 
OTA report, Establishing a 200-Mile 
Fisheries Zone (OTA Oceans Program, 
1977), appeared after Acheson had left 
the agency. 

Acheson recalled that he also worked 
with the New England states on the 
SFFMO efforts to harmonize state lob- 
ster management by adopting three 


fundamental rules—a uniform minimum 
3.5 inch carapace size limit, protection 
of gravid females, and a law/rule that 
lobsters must be sold whole, not in parts. 
This effort failed.'? 

Acheson was offered a permanent 
position but returned to his position at 
the University of Maine at Orono in 
August 1975. 


After the FCMA 


Amid mounting public concern and 
increasingly outspoken calls to keep 
foreigners from fishing U.S. national 
waters, the first Fishery Conserva- 
tion and Management Act (FCMA) 
was passed in 1976 (P.L. 94-265). As 
Hobart stated, it was “... the first real 
step toward comprehensive manage- 
ment of marine fisheries ... (It) ... set 
up eight regional Fishery Management 
Councils!} to manage the Nation’s fish- 
eries within the newly created 200-mile 


!2James M. Acheson interview, 13 Feb. 2005. 
Acheson further expanded on his account of this 
event saying “The NMFS and the representatives 
of many state agencies were in favor of uniform 
laws to simplify regulations and to aid enforce- 
ment efforts. Maine was for this law because it 
already had such laws on its books. Moreover, 
Vinal Look, the (Maine’s) Commissioner of the 
DMR (Dep. of Mar. Resour.) supported a uni- 
form size measure for all states since Maine lob- 
sters were being cut out of the chicken market 
(i.e. very small lobster) by lobsters from southern 
New England states which had a lower minimum 
size limit. Officers of the NMFS tried to persuade 
all states to adopt minimum size measures. We 
failed because of opposition to the 3 3/16 inch 
minimum size rule in states with a lower size 
limit. These states had long had a monopoly on 
the market for small lobsters, and raising the 
minimum size limit would mean sharing the 
“chicken market” with other states with higher 
measures (e.g. Maine) (personal commun., 10 
Mar. 2010). See also Acheson (2000:160). 

'3The Councils are quasi Federal entities with an 
office and a support staff with NOAA funding, 
whose members are responsible for developing 
FMP’s. There are one to three Councils for each 
NMFS region and Council members include a 
set appointed by the Governors of the states or 
territories within the region (representatives from 
industry including the commercial harvest and 
recreational sectors, non-governmental organiza- 
tions (NGO’s), and other interested citizens), the 
NMES Regional Office Director, a Coast Guard 
representative, and State fishery managers within 
the region. Councils also appoint committees of 
outside experts to advise them on the state of fish 
stocks and economic and sociocultural dimen- 
sions of each fishery that they manage. These 
experts or others provide impact assessments for 
proposed management options. See http://www. 
nmfs.noaa.gov/councils/ (accessed 5 Mar. 2008). 


Fishery Conservation Zone (FCZ'*)” 
(Hobart, 1995:38). 

Schaefer replaced Acheson with Mi- 
chael Orbach in 1976. Orbach became 
the NMFS social anthropologist in what 
was by then the Office of Fisheries 
Conservation and Management. During 
his time with NMBS, he also served as 
an advisor on social science to NOAA’s 
Office of Sea Grant.'* Orbach’s service 
(1976-79) coincided with NMFS’ 
transformation under the FCMA. This 
transformation required staff to begin 
regulating individuals (and their firms) 
whom they regarded as old friends, and 
whose businesses they had been sup- 
porting through agency research and 
other service activities. Many chose 
to retire rather than make this painful 
transition.° 

Periods of organizational transfor- 
mation offer opportunities to make 
significant contributions. Orbach’s 
background in economics, anthro- 
pology, and policy enabled him to 
participate in diverse areas and con- 
tribute widely.'° His book “Hunters, 


'4The FCZ is now most commonly referred to 


as the Exclusive Economic Zone (EEZ). The 
EEZ is the area between three and 200 nautical 
miles (n.mi.) seaward of the 48 contiguous states, 
Alaska, Hawaii, and US-affiliated islands except 
off Texas, the Florida Gulf Coast, and Puerto 
Rico where the EEZ extends 9-200 n.mi. It is 
composed of at least eight large marine ecosys- 
tems. Details can be found in NMFS (2007:3) 
'SSea Grant is currently under the NOAA Office 
of Oceanic and Atmospheric Research (OAR): it 
has never been part of NMFS. M. Orbach and L 
King. 1979. The social sciences in the Sea Grant 
Program. Rep. Sea Grant Assoc. Exec. Comm., 
Wash., D.C., is a product of this work. 
‘Examples of Orbach’s work during this period 
include M. Orbach (Editor). 1977. Report of 
the national workshop on the concept of opti- 
mum yield in fisheries management. U.S. Dep. 
Commer.; Cato, J. C., H. L. Nix, M. Orbach, and 
K. Roberts. 1978. Social and economic aspects 
of fisheries management, Charleston, S.C., S 
Atl. Fish. Manage. Coun., 37 p.; Orbach, M., and 
V. Harper. 1979. United States fishery systems 
and social science: an annotated bibliography 
and directory of researchers. U.S. Dep. Commer: 
and Bockstoce, J.. M. M. R. Freeman, W. S. 
Laughlin, R. K. Nelson, M. Orbach, R. Petersen, 
J. G. Taylor, R. Worl, and W. Anendale. 1979. 
Report of the panel to consider cultural aspects 
of aboriginal whaling in north Alaska. Rep. pre- 
sented to the Tech. Committee of the Int. Whal. 
Commission by the Panel Meeting of Experts on 
Aboriginal/Subsistence Whaling, Seattle, Wash., 
5-9 Feb. 1979 (unpubl.), 40 p. [Paper avail. from 
the Office of the IWC]. 





Seamen, and Entrepreneurs” ap- 
peared in 1977 giving him credibility 
(Orbach, 1977a). Orbach was recog- 
nized as a leading expert in distant 
water fishing at a time when there was 
growing interest in that topic. He had 
contacts with the biggest U.S. distant 
water fleet. He also shared his expe- 
rience in Federal employment with 
other anthropologists in a Practicing 
Anthropology publication entitled 
“Federal Employment” (Orbach, 
1977b), and later explained NMFS 
itself to social scientists (Cicin-Sain 
and Orbach, 1986). Orbach stayed 
until 1979, when he, like Acheson, left 
for academia, assuming the Associate 
Directorship of the Center for Coastal 
Marine Studies at the University of 
California-Santa Cruz. Orbach was a 
new kind of applied anthropologist, 
someone who sought to have a policy 
impact with his work. Although he left 
NMFS for an academic appointment, 
he has continued to involve himself in 
applied work throughout his career. 
With the FCMA in place and the 
new Fisheries Management Councils 
(Councils) up and running, NMFS’ 
bureaucratic structures established and 
given responsibility for carrying out 
FCMA mandates, and initial policies 
developed—the agency was well into 
the implementation stage. This meant 
that work was becoming more routine; 
the excitement of establishing a new 
regulatory apparatus and its associated 
policies was passing away. The first 
FMP’s were starting to arrive at NMFS 
from the new Councils. 
Anthropologist Raoul Andersen was 
hired in 1979 to replace Orbach who left 
in August of that year; it was the same 
position but the job had largely evolved 
from research and policy creation to 
policy implementation, regulatory 
work, and other miscellanea, including 
liaison with Sea Grant. According to 
Andersen “My principal task ... was 
to develop policy recommendations 
for the [FCMA] ... Being the only 
‘social anthropologist’ on staff, it was 
necessary to ‘cherry pick’ those issues 
to which one could reasonably expect 
to contribute.” Andersen remained only 
six months, returning to Memorial 


University in Newfoundland, Canada 
in early 1980.'7:!8 

Peter Fricke, trained as a sociolo- 
gist but also having a Masters Degree 
in Public Policy, began working with 
NMFS in January 1981 in the Office 
of Fisheries Management, reporting 
to its Director, Roland Smith.'? The 
position was a reformulation of the 
Andersen position. Between 1981 and 
1984 Fricke worked two months each 
year with NMFS under the terms of 
an Intergovernmental Personnel Act 
(IPA)*° agreement with East Carolina 
University. Fricke described his position 
at the time in this way: 


“When I arrived I was doing 
policy work almost entirely. I was 
doing some SIA [Social Impact 
Assessment] work. For two days a 
month I was the Sea Grant social 
science person ... 1 would come up 
to their offices in Bethesda ... [I] 
got to know other persons in other 
Sea Grant programs that | didn’t 
know ... [I] got to working on other 
projects.”!8 


In 1984, NMES offered him a full 
time position in the Office of Sustain- 


‘’Raoul Andersen, Honorary Research Profes- 
sor, Dep. of Anthropology, Memorial Univ., 
Newfoundland and Labrador, Canada, personal 
commun., 12 Sept. 2005. 

‘Interview with Peter Fricke, Social Anthropolo- 
gist, NMFS-HQ, Office of Sustainable Fisheries, 
Silver Spring, Md., conducted by Susan Abbott- 
Jamieson at NMFS, 27 Apr. 2005, available in 
the Society for Applied Anthropology Collec- 
tion, Louis B. Nunn Center for Oral History, Spe- 
cial Collections Library, University of Kentucky 
Libraries, Lexington, Ky. 

’NMES has changed the names of its headquar- 
ters offices and office divisions over the years, 
although their functions have remained broadly 
similar. On the management side, the progression 
has been from Office of Fishery Management 
through the Office of Conservation and Man- 
agement, to today’s Office of Sustainable Fish- 
eries. On the science side, the progression has 
been from Office of Research and Environment 
to Office of Science and Technology. NMFS 
structural separation in the field is described in 
footnote 21. 
20Intergovernmental Personnel Act of 1970 
(Public Law 91-648), Revised Intergovernmental 
Personnel Act (IPA) mobility program regulations 
(5 CFR part 334), effective 29 May 1997, allow 
Federal agencies to operate in a more efficient 
and productive manner. Online at http://www. 
opm.gov/programs/ipa/Mobility.asp (accessed 8 
Mar. 2010). 


able Fisheries (OSF), and he accepted. 
Except for 1993 when anthropologist 
John Wingard moved from the USDA 
to work with Fricke, he remained the 
only sociocultural analyst on the NMFS 
Headquarters staff until greater funding 
was obtained in 2001. 

Fricke continued to work for the 
Director of OSF until 1994, when a 
reorganization of OSF resulted in the 
creation of a new Regulatory and Ana- 
lytical Services Division. He joined a 
diverse group of specialists working 
on policy issues, including manage- 
ment of fisheries; providing advice on 
policy as requested by officials up to 
the Secretary of Commerce; reviewing 
all FMP’s developed by the Councils— 
recommending approval or not—and 
overseeing regulatory activities related 
to implementation of FMP’s once they 
were approved.2! Fricke’s role in rec- 
ommending approval/disapproval of 
FMP’s involved reviewing each Affected 
Human Environment section (AHE) and 
SIA within the National Environmental 
Policy Act (NEPA?*) mandated Envi- 
ronmental Impact Statement (EIS) of 
each FMP for adequacy of sociocultural 
content and analysis.!* 

During these early days of the 
MEFCMA, sociocultural data necessary 
for analyzing the impacts of regulations 
were often nonexistent, at least in the re- 
quired formats or geographic coverage. 
Under these circumstances, something 


*|The agency has separated regulatory activities 
and functions from research since 1976-77. This 
separation of functions is seen in the creation of 
separate Regional Offices and Fisheries Science 
Centers in each NMFS region. The Regional 
Offices concern themselves with fisheries man- 
agement, dealing directly with the Councils who 
send regional FMP’s to the Regional Office for 
vetting before they are forwarded up through the 
bureaucratic hierarchy to the Secretary of Com- 
merce who actually approves them. The Science 
Centers conduct research, compile and analyze 
data, issue reports, and so forth. They provide 
scientific information in support of the agency’s 
mission. This dichotomy is also seen within 
headquarters, where the management-related 
positions held by anthropologists through Fricke 
were not until later balanced by research-related 
hires in the Office of Science and Technology. 
22National Environmental Policy Act of 1969 
(P.L. 91-190, 42 U.S.C. 4321-4347, Jan. 1, 1970, 
83 Stat. 852) as amended by P.L. 94-52, July 3, 
1975, 89 Stat. 258, and P.L. 94-83, 9 Aug. 1975, 
89 Stat. 424). http://ceg.eh.doe.gov/nepa/regs/ 
nepa/nepaeqia.htm (accessed 6 Mar. 2008). 
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like the phrase “No data available” 
would be written in the relevant EIS 
and FMP sections, and the Secretary 
of Commerce would still approve the 
plan. This was considered to fulfill the 
MFCMA National Standard 2 require- 
ment for use of “best available data.” 
Fricke was also involved in outreach 
activities throughout this period. A 
newsletter directed at Regional Office 
and Science Center directors and deputy 
directors was developed by agency 
economists addressing issues like how 
to cope with the requirement for best 
available data, identifying nonagency 
economists and other social scientists 
doing relevant work, pointing to upcom- 
ing meetings that were relevant, and dis- 
cussing ideas. After 1985, Fricke began 
sending out his own newsletter, From 
the Anthropologist’s Desk, as a way 
to let people know that sociocultural 
data existed. He pointed out that when 
calls began to pick up, he transferred 
the newsletter to the sociologist John 
Maiolo, who was then on the staff of 
the South Atlantic Fisheries Manage- 
ment Council. Fricke conducted several 
workshops in different regions on how 
to include social science information 
in an FMP and EIS. All these activities 
were carried out in an effort to educate 
agency and Council staff about both 
economic and sociocultural aspects of 
fisheries management and to improve 
their willingness to use these data to 
prosecute the agency’s mission.!§ 
Fricke observed that agency budgets 
were tight throughout this period’, 
with the result that it was often easier 
to not gather data on the grounds that 
if one didn’t gather it, one didn’t have 
to put it in the document. This situation 
began to change in the early 1990’s after 
a series of memos, sent to the Science 


3NOAA’s marine and coastal sciences budgets 
remained flat under the Reagan Administration, 
1981-88, and improved only slightly in the first 
Bush Administration 1989-92. See Collins (1994) 
and Alcock (2001) on this point. Although Presi- 
dential requests for NOAA’s budget increased 
overall during this time, the budgets for what 


Congressman Unsoeld called the “wet” side of 


the agency—Oceans, Coasts, and NUFS— were 
starved, dropping from 46% of the total NOAA 
budget to a mere 22% in the FY 1989 budget 
request round (Unsoeld, 1993). 


Centers beginning in 1989, pointed out 
that NEPA issues had to be addressed 
in FMP’s. Fricke had prepared informal 
guidance to Councils (under the Office 
Director’s signature) on proper conduct 
of SIA’s as early as 1985, but in 1989 
these were made official agency policy 
and incorporated into the Operational 
Guidelines” (Fricke, personal commun. 
31 Mar. 2008). Fricke was also part of an 
inter-agency effort to establish protocols 
for SIA (ICGP, 1994; 2003). Then in 
1991, a Fishery Impact Statement (FIS>) 
requirement was put into Sec.303(a)9 of 
the MFCMA. These helped set the stage 
for future improvements in staffing.'® 


A Difficult Voyage 
to Gaining Support 

The social sciences finally gained 
enough traction to establish themselves 
as a recognized program within NMFS 
by the end of the 1990's. The effort was 
driven by the work of a few dedicated 
staff social scientists who had a clear 
vision of what a NMFS social science 
program could contribute, and the sheer 
doggedness to see the process through to 
the end. They were helped along the way 
by occasional legislative changes, the 
effect of successful lawsuits against the 
agency won on the basis of inadequate 
social and economic impact analysis 
(Gade et al., 2002:25—26, 29-32; Olson, 
2005), some top leve! administrators 
who were beginning to appreciate the 
need for social science as a part of 
NMES, and a Congress that was finally 
willing to authorize new funding for 
social science because they were being 
pressured by constituents involved in 
marine fisheries. 

The decade-long push to achieve 
recognition and funding was carried 
out on two fronts from within NMFS. 
Some activities were pursued from the 
management side of the house by Peter 
Fricke, while another set were pursued 
from the scientific research side of the 


4The current version can be found at https:// 
reefshark.nmfs.noaa.gov/f/pds/publicsite/docu- 
ments/procedures/O1-111-02.pdf (accessed 31 
Mar. 2008). 

*5In practice, the FIS and EIS are generally the 
same document, as many of the requirements are 
the same or overlap. 


house by Mark Holliday (Chief of the 
Fisheries Statistics and Economics Divi- 
sion, Office of Science and Technology) 
and his team. While all these activities 
served to heighten visibility of social 
science’s presence, they were not always 
coordinated across the divide and were 
sometimes in competition. The efforts 
arising from the scientific research side 
were the ones that finally achieved the 
new program funding that resulted in 
additional staff and new data collection 
funds. 

Table | summarizes the significant 
events leading to the new program. 
There is not space here to examine the 
table in detail, so we will highlight 
only two activity streams—the 1996 
reauthorization of the MFCMA, and 
Mark Holliday’s (a Ph.D. originally 
hired as a statistician but broadly trained 
in economics, marine biology, and 
policy), and economist Amy Gautam’s 
long, determined, successful campaign 
to gain social science program funding 
through the Department of Commerce 
process. 

MFCMaA reauthorization is on a 
5-year cycle (Table |, Legislative and 
Legal Actions column). The 1996 
reauthorization was accomplished by 
passage of the Sustainable Fisheries Act 
(SFA)?°, which amended the MFCMA 
and resulted in the MSA (see footnote 
2 for more detail). The parts of the SFA 
that provided a new legal impetus for 
the future development of agency social 
science have been described in many 
places.*’ They included a new provision 
defining entities called “fishing com- 
munities” [see MSA Section 3(17)]; the 
term was also included in the newly cre- 
ated Standard 8 [Section 301(a)(8)|, and 


See http://www.nmfs.noaa.gov/sfa/augstup.htm 
accessed 5 Mar. 2008) for a full description. 
The Office of Sustainable Fisheries website pro- 
vides detailed information on all legislation and 
directives that set the frame for NMFS’ activi- 
ties. See http://www.nmfs.noaa.gov/legislation. 
htm (accessed 5 Mar. 2008). 

/This overview relies heavily on the June 2003 
NMFS report Implementing the Sustainable 
Fisheries Act, p. 24-26 (http://www.nmfs.noaa. 
gov/sfa/SFA-Report-FINAL7_1|.pdf (accessed 5 
Mar. 2008)) which provides a succinct review of 
agency efforts to implement SFA communities 
provisions. 





Table 1.—Some Events in the development of the sociocultural analysis capacity in the social science program, NOAA's National Marine Fisheries Service. 





Staff Hired 


Legislation and Legal Actions 


Legislation Implementation 





1996 


1999 


Beginning in 1975, Acheson, Orbach, Andersen 
and Fricke hired in succession in precursor office 
to Sustainable Fisheries (OSF). Fricke moves to 
NMFS fulltime 1984. Only sociocultural analyst 
in NMFS 


Mark Holliday, only economist in HQ/Fisheries 
Statistics and Economics on science side of 
agency, hires Amy Gautam, economist, part- 
time, in his office. Patricia Clay, 1-3 yr term hire 
Northeast Science Center (NEFSC) in November 


John D. Wingard, OSF, hired. Works with Fricke 


Gautam, full-time 


Clay's hire made permanent 


Wingard leaves tor USDA, then academic posi- 


tion. Not replaced 


Clay goes part-time. Northeast decides to hire 
second sociocultural analyst 


Passed in 1974, NEPA requires EIS’s, includes Affected 
Human Environment; 1977-97 10 lawsuits against NMFS 
on all bases—8 won, 2 lost 


MFCMA reauthorized. Fishery Impact Statement (FIS) 
requirement added to Sec.303(a) 9 


Preliminary work begins on next MFCMA reauthorization 


MFCMA reauthorization work continues 


MFCMA reauthorized by P.L. 104-297, SFA, now referred to 
as MSA. Includes National Standard 8 & other language 
defining fishing communities, requiring need to take into 
account importance of fisheries resources to fishing com- 
munities, other language helpful to social science 


Regulatory Flexibility Act (5 USC 601-612)-based lawsuits 
begin at 2 per year, once judicial review added in 1996; 
1997-2001 10 NEPA-based lawsuits—6 lost and 4 won 


NMFS/ST drafts reauthorization suggestions on revising 
VS8 


ST NS8 suggestions rejected by NMFS MSA Re-authoriza- 
tion Committee 


Policy implementation Group (PIG) staffed to oversee imple- 
mentation of MSA re-authorization changes; Fricke and 
Richard Surdi from HQ/SF lead at NMFS level; Clay chairs 
Working Group to write NS8 Implementation Guidelines 


ST begins formal coordination attempt with SF re. parallel 
efforts in pushing a social science agenda. 
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Program Budget 


Internal Directives, Memos, Activities 
Program Building Activities 





Research and Data Collection 





No budget line earmarked for social science staff, data col- 
lection, or research. Small number economists in HQ and 
in Science Centers/Regional Offices 


Holliday arguing for social science projects, program to 
support agency mission goals. Most are economics survey 
projects 


Holliday continues arguing for social science projects, pro- 
gram to support agency mission goals. 


Holliday made Lead for NOAA Build Sustainable Fisheries 
(BSF) Goal Team; Gautam as staff economist assigned to 
social science capacity development. Clay on temp assign- 
ment to NOAA HQ Office of Policy and Strategic Plan- 
ning—writes draft memo for Susan Fruchter intended for 
NOAA leadership with copies to NMFS leadership, which 
would describe the minimal social science strategy needed 
to address then politically sensitive issues of social and 
economic impacts of fisheries management; as draft memo 
vetted up the line, stimulates discussion. Fruchter decides it 
has raised agency management awareness and advanced 
internal debate, and no need to push further. Fricke and 
Holliday discuss NOAA Strategic Plan and its BSF compo- 
nent. Clay meets with AA Schmitten on social science in the 
agency and then provides follow up document for his use at 
upcoming Executive Board meeting 


Holliday & Gautam continue to push for funding; some prog- 
ress at NMFS level 


Holliday & Gautam continue to push; some progress at 
NOAA level 


Holliday & Gautam continue to push for funding. Gautam 
visits each Science Center & Regional Office; interviews 
each Lead Economist about needs to meet mission goals; 
Social Science Research Plan prepared. Holliday and 
Gautam begin vetting Plan to agency. Established initial 
FTE targets at 30 anthropologists/sociologists and 110 
economists; data collection $5.5M, research $3.1M. Clay 
brought in to help. NMFS AA William Fox supportive; Marine 
Fisheries Advisory Committee (MAFAC) involved. Depart- 
ment of Commerce and Government Accounting Office 
convinced. New funding included in FY99 budget request 
OSF proposes social science policy and the research plan 
to AA Rolland Schmitten based on 1994 regional plans 
compiled into a national plan, but no funds are attached so 
NMFS Science Board (Directors of regional Science Cen- 
ters & HQ-ST) not interested (also not interested because 
proposal doesn’t come from science side). 


New money for social science program achieved in FY99 
Budget -$1M. 


Beginning in 1989, directives sent to regions that must 
start doing NEPA EIS's, including Affected Human Environ 
ment. 1985, guidance prepared by Fricke; incorporated into 
Operational Guidelines 1989. Fricke works to build aware- 
ness within agency that sociocultural data exist for AHE 
analysis 


Conduct of SIA’s becomes official agency policy. Fricke 
reviews all AHE, SIA within NEPA EIS's for adequate socio- 
cultural content/analysis 


AA Roland Schmitten memo officially stating “no data” not 
acceptable as best available data for SIA’s 


All regions tasked to write Social Science Plans; Clay 
writes Northeast plan and assists most other Regions 
none funded 


First national Social Science Plan created from regional 
plans; not funded 


NMFS Draft Strategic Plan circulates at regional level for 
comments; teams are organized around various objectives 
and formal revisions are suggested but few social science 
revisions are adopted 


Gulf Council decides to support 1994 Southeast Regional 


Social Science Plan. in December, Draft Strategic Plan 
for Fisheries Research circulates internally for comments 
at the Regional level—not all social science groups are 
tasked for comments; there is confusion over whether it is 
a plan to fulfill the NOAA Strategic Plan or a plan to fulfill 
SFA requirements; Clay tasked at HQ level to add social 
and economic language to Draft NMFS Fisheries Strategic 
Research Plan 


First draft NMFS Strategic Research Plan goes out for 
public comment. CENR (Committee on Environment and 
Natural Resources of the White House Office of Science 
and Technology Policy's National Science and Technoloy 
Council) sustainable ecosystem initiative is based on sub- 
missions from the NOAA strategic planning teams for the 
‘00 budget. The social and economic theme has about 
$4M, of which $2.75 were from the Build Sustainable Fish- 
eries (BSF) team 


Atlantic States Marine 
begins to develop 
with help from NMFS 
social scientists 


Fisheries Commission 


Clay and Fricke, and 


(ASMFC) 


sociocultural data collection guidelines 


academic 


continued 








Tabie 1.—(continued) Some Events in the development of the sociocultural analysis capacity in the social science program, NOAA's National Marine Fisheries Service. 





Staff Hired 


Legislation and Legal Actions 


Legislation Implementation 





Julie Olson hired, NEFSC, with reprogrammed 
funds 


S. Abbott-Jamieson, HQ/ST, Sr. Social Scientist 
Sepez, AFSC hired with NS8 funds in 
December 


jennifer 


Stewart Allen, SWFSC; Karma Norman 
NWFSC, hired with NS8 funds; Palma Ingles 
SERO hired with reprogrammed funds; NEPA 
staff hired in all Regions 


2003 Lisa Colburn, Patricia Pinto da Silva, NEFSC 


Brent Stoffle, SEFSC hired 


2004 Suzanne Russell 


NWFSC, hired with repro- 


grammed fund 


Amber Himes, AFSC, hired with reprogrammed 
funds. Palma ingles leaves the SERO to work 
for U.S. Fish & Wildlife, Alaska. Michael Je 
hired, SERO 


SWFS 
scienti 


C preparing to advertise for a social 
st; SERO to replace Ingles 





Preliminary work begins on MSA reauthorization 


Preliminary work continues on MSA reauthorization 


Work continues on the MSA reauthorization. ST comments 
on 2 specific re-authorization bills: Gilchrist and Tauzin 


Work continues on the MSA re-authorization 


Work continues on the MSA reauthorization 


Work continues on the MSA reauthorization 


Latest MSA re-authorization includes new requirements 
related to social and economic research 








added to Section 303(a)(9) on fishery 
impact statements, Section 303(b)(6)(E) 
on limited access, Section 304(e)(4) on 
rebuilding programs, Section 312(a) 
on disaster relief, and included in the 
new “community sustainability plan” 


required in Section 303A(3)(A) for 


implementation of limited access privi- 


lege programs. 


The MSA defines a fishing com- 
munity as “a community which ts sub- 
stantially dependent on or substantially 


engaged in the harvest or processing of 


a fishery to meet social and economic 
needs, and includes fishing vessel 
owners, operators, and crew and United 
States fish processors that are based in 
such community.” National Standard 8 


states that “Conservation and manage- 
ment measures shall, consistent with 
the conservation requirements of this 
Act (including the prevention of over- 
fishing and rebuilding of overfished 
stocks), take into account the impor- 
tance of fishery resources to fishing 
communities in order to (A) provide for 
the sustained participation of such com- 
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Program Budget 





FY2000 $1M- referred to as the NS8 funds 


FY2001 $1M-NS8 funds. Pays salaries of most new socio 
cultural analyst hires 


FY2002 $1M-N8 funds. HQ/Office of Science and Technol- 
ogy, Sr. Soc. Scientist, administers distribution of NS8 data 
collection & research funds of ~$250K through annual inter- 
nal competitive process based on proposals submitted 


FY2003 $1M-NS8 funds. $163K passed to regions. Social 
Science Review Panel reports to NOAA Science Advisory 
Board and cites HQ/Office of Science and Technology work 
as proactive (Fricke notes that no regional or other HQ input 
was provided to the Panel). Performance Measures estab- 
lished; tied to completion of data collection for community 
profiles of locations with fishing and fishing-related activity. 
Performance Measures require completion of the first round 
of profiling for all regions by end of FY08 


FY2004 $1M; one-time money increases total research 
money available for FY04 to ~$340K for regions 


FY2005 $1M; ~$250K passed to regions. One time money 
$300K provided for Hurricane Katrina damage assessment 
to Gulf of Mexico fishing community fishing infrastructure 


FY2006 $1M; $260K passed to regions 


FY2007 $1M; $324K passed to regions 


FY2008 $1M; $273K passed to regions 


FY 2009 $1M; $274K passed to regions 


FY2010 $1M; $574K passed to regions 





Internal Directives, Memos, Activities 
Program Building Activities 


Clay begins planning national workshop on technical guid 
ance for National Standard 8; OSF holds training work- 
shops for the Councils and Regions on implementation of 
new SIA and Regulatory Flexibility Act/Regulatory Impact 
Review guidance 


National workshop on NS8 technical guidance held. A 
mix of NMFS, other federal agency, academic, and private 
sector social scientists participate. First draft of Sociocul 
tural Practitioner's Manual completed, circulated for com 
ment. Purpose to clarify MSA Operational Guidelines 
provide practical advice. NOAA Fisheries Handbook for 
New Non-Economist Social Scientists written to help new 
hires. NOAA Fisheries listing added to American Anthropo- 
logical Association Guide, Government Agencies section 


NMFS Southwest Region split into two regions: Southwest 
(CA only) and Pacific Islands Region (HI and Pacific Ter 
ritories, HQ in Honolulu). Allen goes with the PI Region 
Southwest only region now with no sociocultural analyst 
staff. National and regional program development contin 
ues. Regional anthropologists/sociologists attend national 
workshop on research methods in May. Opportunity for 
regional staff to meet each other. Second draft 
cultural Practitioner's Manual completed and circulated for 
comment. Indicators and methodology for identifying MSA 
fishing communities needs further work. Practitioner's 
Manual put on hold until these this issue can be resolved 
Local Fisheries Knowledge (LFK) Project started in Maine 


Socio 


Working Group appointed to make recommendations on 
indicators and analysis methodology for identifying NS8 
communities. Social Science SIA Conceptual Model Work- 
shop held; work begun on conceptual model 


LFK Project ends 


NMFS Voices from the Fisheries Database Project begins 


NOAA Oral History Interest Group (NOHIG) formed 


NOAA Oral History Workshop held at NMFS HQ, Silver 
Spring 


New hires begin to establish national and regional Soci 
Data dentify MSA 


Gulf Region begun by Mike Travis 


cultural Analysis Program llection to 
fishing communitie 


SERO ect 


nomist, with ntractor 


New regional hires start identifying data collection priorities 
SERO, begins over 
community profiling AFSC community 
efforts begin. Funds passed to other re h soc 


research needs. Ingles 
ontracts 
iocul 
staff in place to ove 
added 


tural analysis 


bean communities 


S. Carib 


Ail except SW now actively we ymmunity profil 
ing work for their regions. Local Fisheries Knowledge Pilot 


Project started in Maine. LFK Database created 


rking on 
] ti 


Regional staff continue t regional data collection 
programs. Additi 

collection into all regions. NWFS(¢ 
with SW to complete cc 
Pacific Coast to include subset of CA communities that fish 


in AK with WA and OR communities 


al funds this FY permit expansion of data 
and AFSC « 


mmunity profile data 


ylaborate 


collection for 


Data collection continues. Regional staff 
develop national and regional Sociocultural Analysis Pr 
grams. Alaska Profiles cx Profiles for Gulf and 
South Atlantic Management Council areas of § 
Region completed 


ntinue t 


ympleted 


ut t 
itheast 


Ntinue to develor 


Data collection continues. Regional staff 
national and regional Sociocultural Analysis Programs 
West Coast and North Pacific profiles completed: Prelimi 


nary assessment completed of the impacts of Hurricane 
t 


Katrina on Gulf of Mexico fishing « 
Northeast and Western Pacific 


and Southeast Region's Caribbean Management 


Profiles completed for 
Regions 
Council area 

Fishing communities 2006 (NMFS, 2009a) put 
lished as part of new yNomic and Sociocultural Status 


and Trend Series 





munities, and (B) to the extent prac- 
ticable, minimize adverse economic 
impacts on such communities.” 
National Standard 8, soon known as 
the “Communities Standard” or “NS8,.” 
requires FMP’s to take into account any 
potential effects on fishing communi- 
ties— strengthening prior requirements 
under 303(a)(9) to examine economic 


impacts on “participants in the fisheries.” 
Subsequent guidelines specified that the 
definition referred only to a geographic 
location or place*® including its residents 
and businesses”? (though communities 
of interest—such as gear groups or 
groups targeting a particular species, 
are still covered under 303(a)(9) and 
minorities and low income populations 


‘In the original legislative debate over fishing 


communities, both the House version empha 


sizing “local coastal communities” and the 
Senate version referencing “any place where 
vessel owners, operators, and crew or U.S 
fish processors are based” were firmly place 
based (NOAA Office of General Counsel 
1997:sec. 102). Online at http://www.nmfs 
noaa.gov/sta/sfaguide/. (accessed 18 Aug. 
2009). 


” See next page. 





are further covered under E.O. 12898 
on Environmental Justice*’). Guidelines 
were written in 1998 by the NS8 Techni- 
cal Working Group (chaired by Patricia 
M. Clay*! of the NMFS Northeast Fish- 
eries Science Center), vetted by Peter 
Fricke and Richard Surdi (OSF) as part 
of their duties in overseeing SFA imple- 
mentation activities, and made official 
after public comment and subsequent 
revision.°? NS8 became a factor in the 
subsequent development of the social 
science program; it was a new resource 
to reference in the arguments mounted 
to justify new funding to expand agency 
social science capability. 

The MSA is not the only legislation 
governing fisheries management that 
has served to justify the development 
of a social science program. NEPA and 
the Regulatory Flexibility Act (RFA**) 
are two cases in point; however the 
MSA is the legislation most closely tied 
to the development of a sociocultural 
analysis capacity, the part of the social 
science program with which we are here 
concerned. 

Referring again to Table |, the main 
events in the effort to gain new funding 
for social science are listed in the Pro- 
gram Budget column. Holliday under- 
stood the issues facing the agency, and 
its social science data gaps. As Chief of 
the Fisheries Statistics and Economics 
Division, Office of Science and Technol- 
ogy, he was on the science side of the 
organization. This provided his initial 


dependence, engagement, and sustained 
participation are not measured solely in terms of 
the percent of fishing activity in relation to the 
entire economic base of the community; there are 
other social, cultural, and economic assessments 


specifically focused on the harvesting, process- 
ing, and fishery-support industries.” (63 Fed. 
Reg. 24211, 24223 (1 May 1998)) 

This is Executive Order 12898 (59 FR 7629 
(1994)), “Federal Actions to Address Environ- 
mental Justice in Minority Populations and Low- 
Income Populations.” 

At this same time Clay was working to estab- 
lish international guidelines for proper sociocul 
tural data collection though collaboration with 
the F AO (Clay, 1998a) 

http://www.nmfs.noaa.gov/sfa/SFA-Report- 
FINAL7_1.pdf (accessed 5 Mar. 2008). 

The Regulatory Flexibility Act was originally 
passed in 1980 (P. L. 96-354). The Act was 
amended by the Small Business Regulatory 
Enforcement Fairness Act of 1996 (P.L. 104- 
121) 


platform for arguing for program funds. 
He put Gautam to work helping him 
after she joined his staff in 1992. Their 
efforts got a significant boost when Hol- 
liday was appointed Lead for the NOAA 
Build Sustainable Fisheries (BSF) Goal 
Team in 1993. As Gautam recalled: 


“... the empowerment ... came 
when Mark became the head of 
what was called the Build Sustain- 
able Fisheries Goal Team Initiative, 
to use today’s kind of lingo for bud- 
geting, ... the agency was divided 
into three goal teams, and Build 
Sustainable Fisheries comprised 
one of them. It was about a $300M 
program, mostly NMFS, but also 
some NOS* and OAR programs 

. it’s a subset of the Ecosystem 
Goal Team today ...”* 


The scope of Gautam’s work expanded. 


“... as staff for him (Holliday), 
I was working on developing the 
social science initiative, now not 
just on behalf of our own little 
program and using our money, but 
for the purpose of the agency as a 
whole.» 


Their initial arguments pushed the 
need to start including economics 
before management decisions were 
made. Later they added sociocultural 
analyses. They tried to explain that “eco- 
nomics and social sciences have a role 
to play in a pre-decisional way; it’s not 
information that is best used to justify 
decisions that have already been made; 
that there is actually a value to contribute 
to this decision-making before it’s been 


done.” They argued the usefulness of 


these data in the management process as 
a whole, and therefore the need to collect 
the necessary data, do the research, and 


‘INOS stands for National Ocean Service; OAR, 
Office of Oceanic and Atmospheric Research. 
“Interview with Amy Gautam, Economist, 
NMFS HQ, Office of Science and Technology, 
Silver Spring, M., conducted by Susan Abbott- 
Jamieson at NMFS, 2 May 2005, available in the 
Society for Applied Anthropology Collection, 
Louis B. Nunn Center for Oral History, Special 
Collections Library, University of Kentucky 
Libraries, Lexington, Ky. 


carry out the required analyses. They 
also argued for staff positions so they 
would have in-house expertise familiar 
with fisheries management issues to 
both oversee contracted data collection 
and research, and to conduct data collec- 
tion and research of their own.*> 

They first began pursuing funding 
on an individual project basis. Accord- 
ing to Gautam, they initially felt they 
would succeed by making plausible 
arguments for low funding levels (ca. 
$500,000) for specific data collec- 
tion projects tied to immediate needs, 
budget requests for which staff who 
were not social scientists might more 
easily see the benefit. Clay arrived at 
NMFS Headquarters just prior to this 
(while maintaining her affiliation with 
the Northeast Fisheries Science Center) 
and became a resource for sociocultural 
advice and language crafting for these 
projects. Some projects proposed at this 
time were a national survey of employ- 
ment in fisheries, as no good count of 
the number of fishermen existed, and 
a processor survey, as littke was known 
of the costs, earnings, and other data on 
processors that are needed in judging 
impacts of regulations.*> 

The next step was the creation of 
a Social Sciences Research Plan that 
could be used to justify an actual 
program, rather than simply discrete 
projects. In order to write detailed and 
accurate proposals, in 1998 Gautam 
visited “almost every FMC (Financial 
Management Center), each of the (Sci- 
ence) Centers, the Regional Offices, 
and conducted interviews with each of 
the Lead Economists ... and said ‘what 
do we need to be at a 100% capability 
to fully satisfy our mission needs?’” 
She explored both staffing levels and 
qualifications, and data collection ac- 
tivities.*> 

The survey of regional staff indicated 
a need for 96 additional positions, 70 
economists and 26 sociologists or 
anthropologists, divided between man- 
agement and research. It was further 
noted that before full staffing could be 
effectively undertaken, more core data 
needs would have to be met. One factor 
that was noted over and over in her in- 
terviews was the new requirements that 
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NS8 would entail, and the need for an- 
thropologists and sociologists to handle 
them. NS8 was thus an important driver 
in the regional assessments of needs for 
sociocultural analysis staff. 

Once written, the Social Sciences 
Research Plan was the document which 
ultimately secured funding and allowed 
for a real social science program. The 
process, however, took four years. It was 
often tedious and frustrating. It required 
Holliday, Gautam, and Clay making 
their argument over and over again 
within a prescribed budgetary process. 
According to Gautam: 


“We made presentations, we 
wrote documents, we wrote facts, 
we wrote Q & A’s; it would just 
seem like we would grind through 
the same types of information 
in many different formats, and 
... present it to many different 
people...I think that ... is what 
finally got to me in the long run, 
was just sort of the burn out of 
defending this same program over 
and over and over again ... with 
[only] marginal increases in the 


(= 
35 


program.” 


Funding was finally achieved in the 
FY2001 budget; $1M was allocated 
for NS8 activities. These funds, now 
referred to as the “NS8 Funds,” are 
the foundation for financing the new 
sociocultural analysis section of the 
social science program. They fund six 
of the current program staff, and pro- 
vide funds for data collection and any 
workshops, research, or other efforts 
that help develop the program at the 
national level. 

At this time, NMFS was also writing 
a five-year Strategic Research Plan for 
the agency overall. As initially written it 
was largely biological, and negative re- 
sponses to this began to come in during 
the public comment period. In 1997-98 
Clay reviewed the NMFS Draft Strategic 
Research Plan at the request of William 
Fox (then NOAA Assistant Adminis- 
trator for Fisheries) and John Everett 
(Chief, Division of Research) and was 


then asked to work on the next draft of 


the plan. She gathered input from the 


economists and then provided comments 
on, and suggested revisions to the plan, 
for strengthening both the social and 
economic focus. This was another criti- 
cal moment because the sections created 
through this process became part of the 
standard table of contents for subsequent 
Strategic Research Plans. 
The Current Social Science 
Program 

NMFS’s current mission is the “stew- 
ardship of living marine resources 
through science-based conservation 


and management and the promotion of 


healthy ecosystems” (NMFS, 2007:1). 
The agency’s responsibility extends 
throughout the United States EEZ.'4 
The social science program focuses on 
developing data resources and research 
that support this mission. Social science 
data collection and research are now 
integrated into NMFS’s strategic plan- 
ning process. 

The drivers behind tactical deci- 
sions about what data to collect and 
which research projects to support 
lie in legislative mandates like the 
MSA (previously described in detail), 
various Executive Orders, and NMFS 
policy. The NMFS Strategic Plan for 
Fisheries Research issued in August 
2007 (NMFS, 2007:30-32) provides 
an overview of current emphases in 
sociocultural and economic data collec- 
tion and research. It also lists regional 
sociocultural and economic research 
accomplishments and priorities for FY 
2007-12. 

Another threshold in achieving full 
recognition and integration at the NOAA 
level was reached in 2005 when eco- 
nomic and sociocultural observational 
systems were included for the first time 
as a part of the NOAA observational 
systems.*° This meant that sociocul- 
tural and economic data needs would 
now have higher visibility throughout 
NOAA. 

The first staff hires with NS8 funds 
occurred in late 2001 when the Alaska 
Science Center in Seattle hired Jenni- 


Other NOAA observational systems include 
those designed to collect measurements of the 
ocean, atmosphere, and biological measurements 
needed to estimate fisheries resources. 


fer Sepez as Staff Anthropologist, and 
the Office of Science and Technology 
in NMFS headquarters hired Susan 
Abbott-Jamieson as Senior Social Sci- 
entist (Table |, Staff Hired column). 
Abbott-Jamieson’s role in the newly 
created position is to help guide the de- 
velopment of the social science program 
by providing national coordination and 
advice, organizing workshops, develop- 
ing ties with academics with expertise 
in fisheries social science, and educating 
agency staff and others about the new 
program. 

The role of the regional staff anthro- 
pologists and sociologists is to develop 
their region’s sociocultural data col- 
lection and research program in line 
with national guidance, while also 
identifying and addressing any region- 
ally specific characteristics, issues, or 
data requirements. In every case except 
the Northeast Region, the NS8 new 
hires were somewhat isolated, being 
the only social scientists, apart from 
economists, in their respective science 
center or regional office. This has meant 
that each had to develop a niche within 
their particular part of the agency on 
their own except for help they received 
from staff economists in their region. 
In most cases their immediate supervi- 
sors are the Lead Economist for their 
particular location. 

In an effort to speed this process, 
Abbott-Jamieson wrote a “NOAA 
Fisheries Handbook for New Non- 
Economist Social Scientists,” which was 
made available online, and early on held 
regular conference calls in which all the 
new social scientists participated, so that 
they could become acquainted, share 
information, and begin planning their 
regional programs. The “old hands,” 
Peter Fricke and Patricia Clay, were 
particularly helpful in orienting the new 
hires, including Abbott-Jamieson. 

By 2003 there was at least one socio- 
cultural staffer in each NMFS region. 
That year, however, the Southwest 
Region (which included Hawaii and 
the Pacific Territories) split into two 
regions—the Southwest and the new 
Pacific Islands. Stewart Allen, the socio- 
cultural hire in the Southwest, went with 
the Pacific Islands Region, leaving the 





Southwest without a sociocultural ana- 
lyst (Abbott-Jamieson and Clay, 2004). 
The Northwest Fisheries Science Center 
and nonagency anthropologists under 
contract carried out some Southwest 
Region sociocultural data collection 
between 2004 and 2009. The SWFSC 
is now planning to hire a full time so- 
ciocultural analyst in 2010. 


Building Fishing Community 
Profiles (FCP) for NMFS’s Regions 

Research activities within NMFS are 
separated into sub-types. One is “data 
collection,” which involves bringing 
ivgether information that has been 
compiled by others that can be used to 
support the agency’s mission, e.g. U.S. 
Census data. Activities that involve gen- 
erating new primary data are referred to 
as “research” for purposes of deciding 
how to use available funds. Referring 
once again to Table |, the Research and 
Data Collection column provides a suc- 
cinct overview by region. Once adequate 
data were compiled in a region, the first 
task that had to be completed was the 
creation of a series of profiles of fishing 
communities typical of and important to 
that region (Abbott-Jamieson and Clay, 
2005). A subset of these may eventually 
be designated as official MSA fishing 
communities by the regional Council’s 
for the purposes of NS8 and other MSA 
provisions. 

Though some regions had already 
begun community profiling early on, 
e.g. the Faces of the Fishery produced 
through a NOAA co-operative agree- 
ment with the North Pacific Fishery 
Management Council beginning in the 
early 1990’s (NPFMC?’), and various 
grants and contracts let through the 
Northeast Fisheries Science Center and 
the Mid-Atlantic Fishery Management 
Council, once the NS8 funds were avail- 
able it became feasible for all regions to 
attempt coordinated profiling that would 
allow comparisons both within and 
between regions. Further, a workshop 
held by Clay and Abbott-Jamieson in 


North Pacific Fishery Management Council 


(NPFMC). 1994. Faces of the fisheries (series 
of community and regional profiles). 9 vols. 
NPFMC-NOAA Cooperative Agreement #94- 
47FCO003. Anchorage, Alaska, 981 p. 


April of 2002 brought together NMFS, 
Sea Grant, and academic researchers to 
discuss what would constitute effective 
indicators for MSA fishing community 
status, and dependence or engagement 
under NS8, as well as to rate the feasi- 
bility of collecting the necessary data. 
The workshop set in motion discussions 


among NMEFS’s growing number of staff 


anthropologists and sociologists about 
the best design of data for the new fish- 
ing community profiles. 

The long history of cross-cultural 
comparative research in anthropology 
and the Human Relations Area Files 
provided an intellectual model for plan- 
ning the FCP’s (Ford, 1967; Ember and 
Ember, 1998:651-652). Another came 
from the community ethnographies 
and descriptions that already existed 
for some U.S. fishing communities, for 
example Acheson (1980, 1988), Poggie 
and Pollnac (1981), Orbach (1977a), 
Ellis (1986), Edic (1996), and Durren- 
berger (1996). Another group of fishing 
community profiles had been prepared at 
the request of NMFS’s social scientists 
and/or Council’s as background material 
for preparation of fishery management 
plans. Examples include profiles by 
McCay and Cieri (2000), Griffith and 
Dyer**; Hall-Arber, et al.*9; Jacob et 
al. 

We realized we needed basic descrip- 
tive information on a large set of local 
communities within each of six different 
geographically delimited regions of the 
United States and its territories. We did 
not know in advance how many com- 
munities should be profiled, but we did 


Griffith, D., and C. Dyer. 1996. An appraisal of 
the social and cultural aspects of the multispecies 
groundfish fishery in New England and the Mid- 
Atlantic regions. Aguirre International. NOAA 
Contract No. 50-DGNF-5-00008, 140 p. 
**Hall-Arber, M., C. Dyer, J. Poggie, J. McNally, 
R. Gagne, and Human Ecology Associates. 2001. 
New England’s Fishing Communities. Rev. ver. 
final rep. NE MARFIN grant #NA87FF0547. 
Online at http://seagrant.mit.edu/cmss/marfin/ 
index.html (accessed 27 May 2010). 

“Jacob, S., M. Jepson, C. Pomeroy, D. Mulkey, 
C. Adams, and S. Smith. 2002. Identifying fish- 
ing dependent communities: Development and 
confirmation of a protocol. A MARFIN Proj. and 
Rep. to the NMFS SEFC. Online at http://www. 
st.nmfs.noaa.gov/st|/econ/cia/FLFishingComm- 
MARFINReport.pdf (accessed 27 May 2010). 


appreciate that there would likely be 
hundreds of them. We also recognized 
that both time and budget limitations 
meant we had to use secondary data 
sources, and we had to limit the length 
of these initial community profiles. This 
forced us to identify the categories of 
information that would not only be 
available to us, but that would also be 
useful to those who had to prepare future 
fisheries social impact assessments. 

Since that workshop, the indicators 
and methodology for identifying MSA 
fishing communities relative to NS8 
were further developed as part of a draft 
Sociocultural Practitioners’ Manual 
(now undergoing final revisions), pro- 
viding a national template for selecting 
fishing communities for further data 
collection. Profiles are now complete 
for 819 unique fishing communities or 
locations with fishing-related activities 
(some communities were profiled by 
more than one region due to overlapping 
fisheries), distributed across 23 coastal 
states and five territories. 

These new FCP’s, often called short- 
form profiles following Jennifer Sepez’s 
practice with the Alaska profiles, were 
planned to be five to eight pages and 
largely based on archival data. Previous 
descriptive accounts of fishing com- 
munities and ports were 30-60 pages 
in length and based on months of eth- 
nographic work. These are now called 
long-form FCP’s. While some long- 
form profiles will still be undertaken, the 
shorter versions are more cost-effective 
and allow for at least a basic description 
of a much larger set of communities 
than would be possible with standard 
ethnographic techniques. 

NMEFS’s social scientists are also 
developing regional databases to ac- 
company the descriptive fishing com- 
munity profiles. These databases will 
combine data from publicly available 
sources (e.g. U.S. Census), with fisher- 
ies dependent data (e.g. landings data) 
at the community level to support com- 
parative analysis of fishing communities 
tied to different fisheries within regions 
for social impact assessments when 
FMP’s are being amended. Because 
fisheries dependent data cannot always 
be made available to the public at the 
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community level due to laws protect- 
ing the identity of individual firms, 


community level analyses of some of 


these data will be for internal use only. 

All regions have completed the initial 
round of the short-form profiles. Com- 
pleted profiles are published as NOAA/ 
NMFS Technical Memos and made 
available to the public online.*! Comple- 
tion of an initial set of community pro- 
files for the Nation was made official 
NMEBS policy through the creation of a 
Performance Measure which required 
their completion by the end of fiscal year 
2008 (i.e. 30 September 2008). 

The baseline community profiles and 
their associated databases, which will 
be updated every three to five years, 
will serve as the port profiles required 
in every EIS/FIS undertaken when a 
regulation is proposed, as required by 
NEPA and the MSA. They will also pro- 
vide a starting point for SIA’s, making 
their conduct more efficient. As updates 
accumulate, they will also provide trend 
data which can be used in SIA’s. Within 
and between regional analyses are be- 
coming possible now that all the regional 
databases are compiled. 

To assure the validity of these pro- 
files based largely on secondary data, 
various methods of ground truthing the 
profiles have been undertaken in differ- 
ent regions with good results. Alaska se- 
lected 136 communities for short-form 
profiles, using quantitative data and 
Data Envelopment Analysis (DEA, a 
nonparametric, multidimensional model 
that allows for the comparison of enti- 


4!Completed profiles can be found for the Alaska 
Regionathttp://www.afsc.noaa.gov/REFM/Socio 
economics/Projects/CPU.php (accessed 5 Mar. 
2008); for Northwest and Southwest Regions 
at http://www.nwfsc.noaa.gov/publications/dis- 
playinclude.cfm?incfile=technicalmemorandu 
m2007.inc (accessed 5 Mar. 2008), then scroll 
to Norman, et al., 2007; and for Guam and 
American Samoa in the Pacific Islands Region 
at http://www.pifsc.noaa.gov/pubs/fmsdpub.php 
(accessed 25 Feb. 2010). The Southeast has 
multiple reports; go to http://sero.nmfs.noaa. 
gov/sf/SocialSciencePublications.htm (accessed 
25 Feb. 2010) to download Gulf of Mexico 
and South Atlantic profiles, and to http:// 
www.sefsc.noaa.gov/socialscience_memo. 
jsp (accessed 10 Mar. 2010) to access those 
for the U.S. Virgin Islands and Puerto Rico. 
Northeast profiles are available at http://www. 
nefsc.noaa.gov/read/socialsci/community_ 
profiles/ (accessed 25 Feb. 2010). 


ties across multiple indicators without 
requiring the researcher to arbitrarily 
assign weights, as the model does this 
internally) (Sepez et al., 2005; also see 
Sepez et al., 2006, 2007a). As a ground 
truthing method, Alaska has completed 
long-form profiles based on field work 
in eight major Federal fishing ports 
(Downs*?: #3). 

The Northwest Region, similar to 
Alaska, initially chose communities to 
profile using quantitative indicators and 
DEA. They have since conducted site 
visits to selected communities within 
the set chosen for profiling, “based on 
regional and community size consider- 
ations and to represent as much diversity 
as possible among visited communities” 
(Norman et al., 2007:14). Site visits are 
also underway in communities identi- 
fied as important to tourism (Russell 
and Schneidler). Long-form profiles 
are being prepared for nine fishing 
communities.*> In the Southeast Region 
an initial report (Jepson et al., 2007) 
concentrated on archival data. Current 
profiles included rapid assessment site 
visits to all Gulf of Mexico states, and 
thus incorporated an element of ground 
truthing at the outset. A more intensive 
study of factors affecting the decline 
in fisheries participation in one coastal 
county each in the South Atlantic States 
of Georgia and North Carolina also 
included site visits and ethnographic 
interviews (Blount*®). Profiles for the 
Caribbean Region were also conducted 
by the Southeast Region; these involved 


Downs, M. 2005. Comprehensive baseline com- 
mercial fishing community profiles: Unalaska, 
Akutan, King Cove, and Kodiak, Alaska. Final 
Rep. North Pac. Res. Board. NPRB project 
#318. Online at http://doc.nprb.org/web/03_prjs/ 
r0318_final.pdf (accessed 18 Aug. 2009). 
Downs, M. 2008. Comprehensive baseline 
commercial fishing community engagement and 
dependency profiles: Adak, St. George, St. Paul, 
and Sand Point, Alaska. Final Rep. North Pac. 
Res. Board. NPRB project #640. Online at http:// 
doc.nprb.org/web/06_prjs/640_final_vers2.pdf 
(accessed 18 Aug. 2009). 

Russell, S. M., and M. M. Schneidler. In prep. A 
profile of the people in the U.S. whale watching 
industry of the Greater Puget Sound, W. NOAA- 
NMFS Tech. Memo. NWFSC, 300 p. 

The nine communities include Neah Bay, 
Bellingham, Westport, Iwalco, Seattle, and Ana- 
cortes, Wash.; and Port Orford, Garibaldi, and 
Newport, Oreg. 


ethnographic work and are all long form 
profiles (Griffith et al., 2007; Impact 
Assessment, Inc., 2007b; and Stoffle et 
al., 2009; Stoffle*’). 

The Northeast Region chose commu- 
nities to profile based on a set of quanti- 
tative indicators. Applying multivariate 
Statistics (principal component analyses 
of census and fisheries data and cluster 
analyses of component scores derived 
from the principal component analyses) 
resulted in groups which were clearly 
differentiated not only with regard to 
the initial quantitative data, but also with 
regard to additional information added 
in the course of creating the profiles—a 
fact confirmed by further multivariate 
analyses. Site visits have so far been 
conducted to a representative sample 
of communities in five clusters in five 
states to provide a relatively robust test 
to ground truth the accuracy of the mul- 
tivariate model (Smith et al.**). 

On 19 April 1999, NMFS approved 
identification of American Samoa, 
the Commonwealth of the Northern 
Mariana Islands, and Guam as fishing 
communities (64 FR 19067-19069). 
On 7 April 2003 (68 FR 16754), and 
later affirmed on 5 August 2003 (68 
FR 46112-46116), NMFS approved of 
the definition of each of the seven main 
inhabited Hawaiian Islands as a fishing 
community. NMFS recognized that an 
island-scale definition of fishing com- 
munities would be broad and perhaps 
overly-inclusive, but did not view 
that outcome as a problem, primarily 


Blount, B. G. 2006. Factors affecting par- 
ticipation in marine fisheries: case studies in 
Georgia and North Carolina. NOAA Grant No: 
NAO4NMF4330316. Rep. NMFS _ Southeast 
Region. Office. Online at http://sero.nmfs.noaa. 
gov/sf/socialsci/pdfs/NOAA FinalReport 101506 
Blount.pdf (accessed 22 Apr. 2008). 

’Two additional reports by B. Stoffle are avail- 
able: 1) Profiling the St. Thomas fisheries and 
local stakeholders’ perceptions of marine pro- 
tected areas, and 2) Profiling the St. Croix fisher- 
ies and local stakeholders perceptions of marine 
protected areas. Both were prepared in 2006 for 
the NOAA Coral Reef Program and the USVI 
Department of Planning and Natural Resources. 
Contact Brent Stoffle, SEFSC, 75 Virginia Beach 
Dr., Miami, FL 33149. 

Smith, S. L., R. B. Pollnac, L. L. Colburn, and 
J. Olson. In prep. Classification of coastal com- 
munities reporting commercial fish landings in 
the Northeast Region: developing and testing a 
methodology. 





because information at smaller scales 
for planning and policy development 
would be available in the future through 
ongoing PIFSC research activities. In 
summary, there are 10 fishing communi- 
ties in the Western Pacific Region, and 
everyone in the region lives in a fishing 
community (Levine and Allen, 2009; 
Allen and Bartram*’). 

The fishing community profiles have 
already received widespread attention. 
The Gulf States profiles were finalized 
just prior to Hurricane Katrina in 2005 
and were available as baseline data for 
assessing damages. Special monies 
were assigned to reprofile communities 
impacted by Katrina and write a special 
report (Impact Assessment, 2007a). 
Local, state, and Federal officials from 
multiple agencies and Congress all re- 
quested and utilized these data. 

A new publication intended for the 
public, Fishing Communities of the 
United States, 2006 (NMFS, 2009a) 
presents descriptive demographic data 
on a subset of each coastal state's com- 
mercial fishing communities and ports, 


as well as some social indicator data for 


each state. This is the first volume in 
the new NMFS Economics and Socio- 
cultural Status and Trends Series, and a 
companion to the Fisheries Economics 


of the U.S., 2006 (NMFS, 2009b). The 


Communities volume will appear next 
when 2010 U.S. Census data are made 
available, while the Economics volume 
appears annually. This volume is based 
in part on the regional FCP data.>° 


Other Data Collection 
and Research Programs 
At NMFS Headquarters, a project on 
conceptual modeling for SIA has been 
completed (Pollnac et al., 2006[2008]). 
There had been exploratory work done 
earlier on the construction of SIA’s for 


“Allen, S. D., and P. Bartram. 2008. Guam as a 
fishing community. Pac. Is. Fish. Sci. Cent., Natl. 
Mar. Fish. Serv., NOAA, Honolulu, HI 96822- 
2396. Pacific Islands Fish. Sci. Cent. Admin. Rep. 
H-08-01, 66 p. Online at http://www.pifsc.noaa. 
gov/adminrpts/2000-present/PIFSC_Admin 
Rep_08-01.pdf (accessed 10 Mar. 2010). 

The Northeast has published some relevant 
trend data using permit and landings data but no 
information on fishermen or communities (Pol- 
land-Rountree et al., 1998). 


fisheries in the Northeast (Clay and 
Dolin, 1997; Clay and McGoodwin, 
1997), although that work was not 
directly linked to this new effort. Head- 
quarters social scientists invited twelve 
senior academic anthropologists, and 
five NMFS and Council social scientists 
who combined extensive experience in 
modeling, quantitative methods, marine 
fisheries SIA, and fisheries management 
in diverse regions to begin development 
of the model at a workshop held near 
Silver Spring, Md., in 2004. 

The new conceptual model for fisher- 
ies SIA’s developed by SIA workshop 
participants is more compatible with 
the approaches taken by fisheries bi- 
ologists and economists when assess- 
ing potential effects of management 
actions. Well-being was selected as the 
dependent measure (Westwood, 2008; 
Smith and Clay, 2010). One might 
argue that changes in economic welfare, 
such as changes in income or wealth 
are adequate measures of well-being. 
Social scientists, however, have shown 
that fishing and interaction with marine 
resources is much more than solely an 
economic activity. The new model seeks 
to foster multi-disciplinary assessments 
and to increase the perceived usefulness 
of sociocultural data by fishery manag- 
ers. The next step is to test the model by 
applying it to real world situations. A 
ground truthing of this model is current- 
ly underway in the Northeast Region. 

Other research has also been under- 
taken. The concept of “fishing commu- 
nity,’ including the intersection of theo- 
retical and legal definitions of fishing 
community has been examined (Clay 
and Olson, 2007), issues of defining and 
investigating vulnerability, resilience, 
and disaster assistance (Olson and Clay, 
2001; Clay and Olson, 2008; Pinto da 
Silva and Hall-Arber, 2008; Tuler et 
al., 2008), and studies of population and 
demographic trends in fishing communi- 
ties over time (Poole and Sepez, 2006a, 
2006b; Sievanen and Sepez, 2007), as 
well other historical work (Sepez, et al., 
2007b) and an examination of the role 
of fishing where it is largely isolated as 
the dominant human impact on coastal 
resources (Miller et al., 2007). The 
Northwest Region has a new project in 


progress to describe by species and gear 
the fishing communities identified in the 
community profiles. 

The Southeast Region has conducted 
follow up studies of the impacts of Hur- 
ricane Katrina on fishing communities 
(Ingles and Mcllvaine-Newsad, 2007; 
Ingles, 2008; Abbott-Jamieson and 
Ingles*'). Since 2004 they have been 
monitoring representative communities 
of different fishing community types 
within the region. 

Other work tries to fit traditional 
concepts of place to contemporary 
decision-making, or to understand the 
role of place in defining community 
relative to fishing regulations (Olson, 
2005). In connecting people and prac- 
tices to places, GIS has become an 
important tool (Olson, 2006; Pinto da 
Silva and Fulcher, 2006, 2007; Olson, 
2010; cf. similar pre-GIS work (Clay, 
1996a) to combine both internal and 
external data for community and SIA 
analyses). Current work is underway 
in the Pacific Region to develop an 
interactive GIS tool called the Fisher- 
ies Ecosystem Analysis Tool (FEAT).*2 

Many regions have inspected the role 
of anthropology in Federal fisheries 
management more generally (Colburn et 
al., 2006; Allen, 2007; Ingles and Sepez, 
2007; Vaccaro and Norman, 2008). 
Multiple studies are ongoing of new 
collaborative management efforts (Pinto 
da Silva, 2006; Pinto da Silva and Kitts, 
2006; Kitts et al., 2007; Pollard-Roun- 
tree et al., 2008). More broadly, other 
work, in conjunction with University of 
Rhode Island Sea Grant Program, has 
worked to flesh out the “socio-econom- 
ics” and “governance” modules* of the 
Large Marine Ecosystem (LME) model 
(Sutinen et al., 2005). 


>!Abbott-Jamieson, S., and P. Ingles. In prep. 
Hurricane Katrina’s path: initial devastation and 
partial recovery in Gulf of Mexico fishing com- 
munities’ fishing infrastructure. NOAA, National 
Marine Fisheries Service, Office of Science and 
Technology, 1315 East West Hwy., Silver Spring, 
MD 20910. 

**For more information about FEAT, contact 
Stewart Allen, PIFSC, 2570 Dole St., Honolulu, 
HI 96822. 

There are 5 modules total: productivity, fish/ 
fisheries, pollution/ecosystem health, socio-eco- 
nomics, and governance (Duda and Sherman, 
2002:811). 
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Another common theme is examin- 
ing understudied populations such as 
women, crew, low-income groups, 
minorities, children, and the elderly 
(Pitchon and Norman*). A series of 
oral histories is underway of women 
in the fisheries (fishermen, wives, pro- 
cessing plant workers, and others) by 
researchers in the Northeast Region 
(Colburn and Clay, 2009; Colburn and 
Clay). Analyses of crew experiences 
are ongoing (Carothers and Sepez, 2005; 
Allen and Gough, 2006a, 2006b, 2007a, 
2007b) while earlier work compared 
captains and crew (Olson and Clay, 
2001). Elsewhere environmental justice 
issues are targeted (Allen and Gough, 
2006b; Tuler et al., 2008). 

Other studies discuss questions of 
property (Clay, 1996a, 1996b) and 
equity (Clay, 1998b), monitor the 
sociocultural and economic effects 
of fishing regulations (Allen, 2007; 
re: earlier discussion of monitoring 
projects underway in the Southeast), 
discuss approaches to the develop- 
ment of MPA’s (Griffith et al., 2007); 
analyze institutions associated with 
water quantity management to support 
salmon habitat in Puget Sound (Safford 
and Norman*®), and look at humans in 
the ecosystem (Clay and Olson, 2008; 
Link et al.>’). 


>4Pitchon, A., and K. Norman. In prep. Pier fishing 
for consumption in Los Angeles county: an over- 
view of demographics, behaviors, and associated 
risks, 39 p. Contact Karma Norman, NWFSC, 
2725 Montlake Blvd., E., Seattle, WA 98112. 
Colburn, L. L., and P. M. Clay. In prep. Trian- 
gulation and multiple methods in social impact 


assessment research. Invited submission, J. of 


Ecol. Anthropol. One of the criteria for selecting 
persons for oral history interviews is the commu- 
nity taxonomy developed for the New England 
region described above. 

Safford, T., and K. Norman. In prep. Planning 
salmon recovery: applying sociological concepts 
to spawn new organizational insights. Submitted 
to Soc. Nat. Resourc., 27 p. 

’Link, J. S., J. K. T. Brodziak (Editors) and J. 
K. T. Brodziak, D. D. Dow, S. F. Edwards, M. 
C. Fabrizio, M. J. Fogarty, D. Hart, J. W. Jossi, J. 
Kane, K. L. Lang, C. M Legault, J. S. Link, S. A. 
MacLean, D. G. Mountain, J. Olson, W. J. Over- 
holtz, D. L. Palka, T. D. Smith (Contributors). 
2002. Status of the Northeast U.S. continental 
shelf ecosystem: a report of the Northeast Fish- 
eries Science Center’s ecosystem status working 
group. Northeast Fish. Sci. Cent. Ref. Doc. 02- 
11. Online at http://www.netsc.noaa.gov/nefsc/ 
publications/crd/crd02 1 1/cl .pdt 
Mar. 2010). 


(accessed | 


Not all work examines commercial 
fishing and enterprises. Subsistence 
and recreational fishing are also part of 
the NMFS mandate. Subsistence stud- 
ies have been undertaken of the Makah 
(Sepez, 2002, 2008; Etnier and Sepez, 
2008), questions of defining what 
constitutes subsistence (Allen, 2009; 
Clay et al.°’) and of the need to include 
subsistence issues in FMP’s ( Vaccarro 
and Sepez, 2003). Other related work 
explores methods for distinguishing 
subsistence users from recreational 
users in the broader regional popula- 
tion (Clay et al.°*) and the implications 
of subsistence-type harvesting for 
recreational policy (Steinback et al., 
2009). Recreational fishing catch and 
effort (Allen and Bartlett’) has been 
studied, as have the economic values 
of recreational fishing opportunities 
in Hawaii.’ Marine tourism has been 
investigated in studies of swimming 
with dolphins (Stenella longirostris: 
Hawaiian stock) in Hawaii (Sepez°®') 
and of the Puget Sound whale (Orcinus 
orca) watching industry (Russell and 
Schneidler®’). 

Work has been done on both practi- 
cal and theoretical issues that present 
serious challenges to meaningful in- 
corporation of Traditional Ecological 
Knowledge (TEK) into FMP’s (Sepez, 


Clay, P. M., S. Steinback, and K. Wallmo. In 
prep. Using the marine recreational fisheries sta- 
tistics survey to estimate regional rates of subsis 
tence fishing., 40 p. 


Allen, S. D., and N. Bartlett. 2008. Hawaii 
marine recreational fisheries survey. How analy- 
sis of raw data can benefit regional fisheries man 
agement and how catch estimates are developed: 
an example using 2003 data. Pac. Is. Fish. Sci. 
Cent., Natl. Mar. Fish. Serv., NOAA, Honolulu, 
HI 96822-2396. Pacific Islands Fish. Sci. Cent 
Admin. Rep. H-08-04, 44 p. Online at http:// 
www.pifsc.noaa.gov/adminrpts/2000-present/ 
PIFSC_Admin_Rep_08-04.pdf. (accessed 13 July 
2010). 

Contact S. Allen, PIFSC, 2570 Dole Street, 
Honolulu, HI 96822. 

®lSepez, J. 2007. Human interactions with spin- 
ner dolphins (Stenella longirostris) in the main 
Hawaiian Islands: description and analysis of 
activities of concern and management options. 
Rep. to the NMFS Pac. Is. Reg. Office, 50 p. 
Avail. upon request NMFS Pacific 
Regional Office, Honolulu, HI. 
Russell, S. M., and M. M. Schneidler. In prep. A 
profile of the people in the U.S. whale watching 
industry of the Greater Puget Sound, W. NOAA- 
NMFS Tech. Memo. NWFSC, 300 p. 


Islands 


2005; Lazrus and Sepez, 2005), as well 
as the relationship between indigenous 
and scientific species naming (Sepez®?). 
Social scientists in the Alaska and Pa- 
cific Islands Regions have been the most 
active in this area of research. 

The Local Fisheries Knowledge 
(LFK) project®, modeled on the Fox- 
Fire program in the Southern Appala- 
chian Region®, was begun in 2003 as 
an education and outreach project in 
two Maine high schools. Working with 
NMES social scientists and educa- 
tion specialists from the Rural School 
and Community Trust®’, high school 
students conducted oral histories of 
local fishermen and used the informa- 
tion gained in the classroom for local 
purposes as well as providing transcrip- 
tions of the interviews for inclusion 
in a new agency oral history database 
(see Voices from the Fisheries, below; 
Abbott-Jamieson and Isé, 2004; Isé and 
Abbott-Jamieson, 2005; Abbott-Jamie- 
son, 2007, 2010). Various local efforts 
have been spurred by this process, 
including the development of a local 
heritage center in one of the communi- 
ties that participated in the LFK Project. 
This project has also inspired projects in 
other regions, funded through a variety 
of sources. 

Meanwhile, NMFS is helping lead a 
coordination effort with other parts of 
NOAA, including the National Ocean 
Service (NOS), through establishment of 
the NOAA Oral History Interest Group 
(NOHIG). These researchers are also un- 
dertaking oral histories in communities 
in coastal areas, and are documenting the 
internal history of NOAA by recording 
the experiences of NOAA’s scientists and 
managers. NOHIG provides a mecha- 
nism for sharing methodologies and pro- 
tocols. We hope to foster the collection of 
more comparable information and gain 
from each others’ experiences. 


Contact J. Sepez, AFSC, 7600 Sand Point Way 
N.E., Seattle, WA 98115, for information on this 
work. 
“thttp://www.st.nmfs.noaa.gov/Ifkproject/ 
accessed 5 Mar. 2008). 
™http://www.foxfire.org/ (accessed 5 Mar. 2008) 
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For more information about the Rural School 
and Community Trust see http://www.ruraledu 
org/ (accessed 3 Mar. 2010). 





Social scientists Patricia Pinto da 
Silva (NEFSC) and Susan Abbott- 
Jamieson (NMFS-HQ), are leading 
a NOAA Preserve America Initiative 


Grant (PAIG®’) and NMFS Office of 


Science and Technology funded effort 
called the Voices from the Fisheries 
(VFF°*) project. In collaboration with 
partners outside NOAA, including 
academic and non-profit entities, 
existing marine fisheries oral history 
collections throughout the Northeast 
and other parts of the country are 
being identified for eventual upload 
or linkage to the redeveloped oral his- 
tory database first developed for the 
LFK Project, now called the Voices 
from the Fisheries Database.°’ The 
VFF Database is now available to 
the public, substantially increasing 
the number of fisheries oral histories 
available on the web, while improving 
accessibility through a single portal for 
marine-focused oral histories collected 
by multiple researchers. Oral histories 
provide historical and cultural context 
and are a way of gaining in-depth 
information on groups and topics not 
often covered in broader efforts such 
as the community profiles. They also 
offer an opportunity for cooperative 
research and to improve trust and un- 
derstanding between NMFS and those 
in the fisheries. A new Voices from 
the Fisheries Handbook (Bartch et al., 
2009) providing detailed information 
for those contemplating beginning 
marine fisheries-oriented oral history 
projects is now available online. 

To foster communication among all 
sociocultural analysts and economists 
in the agency Mark Holliday began, 
and subsequent division chiefs’? have 


®’For more on PAIG see http://preserveamerica. 
noaa.gov/grant.html (accessed 3 Mar. 2010). 


*http://www.st.nmfs.noaa.gov/voicesfromthe- 
fisheries/ (accessed 3 Mar. 2010). 

™ To search the VFF Database, go to https://www. 
st.nmfs.noaa.gov/pls/apex/f?p=2 13: 1:23409889 
36153950 (accessed 3 Mar. 2010). 

"As of 21 Mar. 2004, economists and other social 
scientists have had their own separate Economic 
and Social Analysis Division within the NMFS 
Office of Science and Technology (http://www. 
ofa.noaa.gov/%7Eames/NOAA_Circs/nc2004/ 
nc04-01.html; accessed 7 Mar. 2008). For more 
on this Division see http://www.st.nmfs.noaa. 
gov/st5/index.html (accessed 6 Mar. 2008). 


continued, holding biennial NMFS 
Social Science Workshops. Agency 
personnel and some academics, stu- 
dents and contractors working with 
them present current research. Council 
members and members of the vari- 
ous Marine Fisheries Commissions’! 
are also invited. Some NMFS-staff- 
only sessions are included to allow 
for program meetings to coordinate 
future research and planning. These 


workshops have been a vital source of 


cross fertilization among both regions 
and disciplines. 

The social science program has also 
made extensive use of both graduate 
and undergraduate students in every 
NMEFS region. Some have been hired 
as paid interns to work on particular 
projects, while others have arrived as 
Knauss Fellows.’? Some have held re- 
search assistantships awarded through 
their university but funded by research 
contracts or grants awarded to their 
faculty advisor to conduct social sci- 
ence research in support of the NMFS 
social science program. The Northeast 
and Southeast Regions have utilized 
their links to the NOAA-funded 
Living Marine Resources Cooperative 
Science Center (LMRCSC’>) consor- 
tium, and others are utilizing other 
agency opportunities to fund mutually 
beneficial training opportunities for 
students in hopes of encouraging more 
students to pursue careers in some 


aspect of marine fisheries. Some of 


these programs target minority serv- 
ing institutions. ”4 


See — http://www.nmfs.noaa.gov/commissions. 
htm (accessed 6 Mar. 2008) for background on 
these commissions. 

John A. Knauss Marine Policy Fellowship, 
National Sea Grant College Federal Fellows 
Program, established in 1979, provides a unique 
educational experience to students who have an 
interest in marine/ocean/Great Lakes resources 
and in the national policy decisions affecting 
those resources. It is open to all students enrolled 
in a graduate or professional program in a 
marine- or aquatic-related field at a U.S.-accred- 
ited institution of higher learning, and includes 
social scientists. The fellowship allows students 
to share their expertise with policy makers in 
Washington, D.C., and provides a first-hand look 
at how science is used in the policy arena and 
how decisions are made. 

73See http://www.umes.edu/Imresc/ (accessed 25 
June 2008) for a description of the LMRCSC. 


Conclusion 


At least four points can be drawn from 
the story we have just told. First, within 
the NOAA family of line offices, NMFS 
has created the best developed sociocul- 
tural and economic analysis program. 
Currently about 85 social scientists and 
economists work for NOAA; about 85% 
of these work for NMFS. The program 
has been able to hire a cadre of well- 
trained, applied research-oriented social 
scientists from strong programs who 
have quickly established a notable pub- 
lication record while working to develop 
data resources to underpin the research 
they do to support NMFS’s fisheries 
management mission. Much still re- 
mains to be done. More staff and more 
data collection vehicles are needed, as 
is more money for research, before the 
program will be fully developed. 

Second, achieving the current socio- 
cultural analysis presence within NMFS 
has been a slow process. From FCMA 
passage to enhanced sociocultural social 
science funding in 2001 was 25 years. 
Established institutions like NMFS do 
not change quickly, and they usually do 
not change at a steady, measured pace, 
but rather by periods of increased op- 
portunity that allow bigger steps to be 
taken. Passage of the initial FCMA in 
1976, and the subsequent adoption of 
NS8 in 1996 were events that increased 
the opportunity for enhancing funding 
for developing social science within 
the agency. 

Change needs visionaries and cham- 
pions. This is the third point to be made. 
Dick Schaefer and Mark Holliday were 
the visionaries and champions in our 
story that not only recognized the need 
for broader agency social science capa- 
bility, but were also able to acquire new 
resources that allowed them to hire new 
social science staff. They were able to 
achieve their purpose because of their 
positions within the agency and their 


74See http://www.education.noaa.gov/students.html 
(accessed 25 June 2008) for a list of NOAA 
undergraduate and graduate student fellowships 
and internships. Though atmospheric and ocean 
sciences predominate, social sciences are recog- 
nized as one of NOAA’s basic sciences and social 
science students are selected for some of these 
awards. 
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unrelenting determination. Others like 
James Acheson, Michael Orbach, and 
Peter Fricke also made contributions 
to the process by presenting arguments 
to management through their publica- 
tions and presentations, and through 
constantly pressing the message when- 


ever Opportunity presented itself. Peter 


Fricke was able to do this from within 
the agency over many years, and was 
also persistent in the quest to make this 
transformation come about. 

Finally, social science data col- 
lection and research helps in making 
fishery management decisions, but in 
addition the data have been very useful 
for evaluating the impact and helping 
with recovery from Hurricane Katrina. 
The data resources that are now being 
assembled will also support future 
research designed to test theoretical 
propositions and methodological ques- 
tions of broader interest to the social and 
related parts of the ecological natural 
resource sciences, and policy studies. 
Good work will find other uses. 

In the past eight years, a foundation 
has been laid for the continued devel- 
opment of a significant body of social 


science work that supports management 
of the Nation’s living marine resourc- 
es—NMFS’s core mission. NMFS can 
be proud of what it has created. 
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Temporal and Spatial Distribution of Finfish Bycatch 
in the U.S. Atlantic Bottom Longline Shark Fishery 


ALEXIA MORGAN, JOHN CARLSON, TRAVIS FORD, LAUGHLING SICELOFF, 
LORAINE HALE, MIKE S. ALLEN, and GEORGE BURGESS 


Introduction 


Bycatch in U.S. fisheries has become 
an increasingly important issue to 
fisheries managers, fishermen, and the 
public as there have been a wide range 
of marine resources taken as bycatch in 
many fisheries (Crowder and Murawski, 
1998). The impact of fisheries bycatch, 
particularly in longline fisheries, has 
been under intense scrutiny worldwide. 
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However, most of the current focus has 
been on pelagic longline bycatch, in 
particular the effects this fishery has had 
on endangered sea turtles (e.g. Witzell, 
1999; Lewison et al., 2004; Lewison and 
Crowder, 2007; Crowder and Myers!) 
and sea birds (Brothers et al., 1999; 
Veran et al., 2007). The effect of bycatch 
in other longline fisheries has received 
less attention. 

The shark bottom longline fishery is 
active in the northwest Atlantic Ocean 
from North Carolina south to Florida and 
west to Texas. Vessels in the fishery typi- 
cally average 15 m in length. Longline 
characteristics vary regionally with gear 
normally consisting of about 2.9-43.4 
km of weighted longline and 500—1,500 
hooks. Gear is set at sunset and allowed 
to soak overnight before hauling back 
in the morning (Morgan et al., 2009; 
Hale and Carlson’). Historically, there 


Crowder, L.R.,andR. Myers. 2001. Reportto Pew 
Charitable Trusts: a comprehensive study of the 
ecological impacts of the worldwide pelagic long- 
line industry. (Available at: http://mory.ml.duke. 
edu/faculty/crowder/research/crowder_and_ 
myers_Mar_2002.pdf). 





ABSTRACT—Bycatch in U.S. fisher- 
ies has become an increasingly impor- 
tant issue to both fisheries managers and 
the public, owing to the wide range of 
marine resources that can be involved. 
From 2002 to 2006, the Commercial Shark 
Fishery Observer Program (CSFOP) and 
the Shark Bottom Longline Observer Pro- 
(SBLOP) collected data on catch 
and bycatch caught on randomly selected 
vessels of the U.S. Atlantic shark bottom 
longline fishery. Three subregions (eastern 
Gulf of Mexico, South Atlantic, Mid-Atlan- 


gram 


tic Bight), five years (2002-06), four hook 
types (small, medium, large, and other), 
seven depth ranges (<50 m to >300 m), 
and eight broad taxonomic categories (e.g. 
Selachimorpha, Batoidea, Serranidae, etc.) 
were used in the analyses. Results indi- 
cated that the majority of bycatch (number) 
was caught in the eastern Gulf of Mexico 
and that the Selachimorpha taxon category 
made up over 90% of the total bycatch. The 
factors year followed by depth were the 
most common significant factors affecting 
bycatch. 


were about 100 active vessels in this 
fishery out of about 250 vessels that 
possess directed shark fishing permits. 
These vessels combined made between 
4,000 and 9,000 sets per year (Hale and 
Carlson’). Recent amendments to the 
Consolidated Atlantic Highly Migra- 
tory Species Fishery Management Plan 
(NMFS°*) based on updated stock as- 
sessments have drastically reduced the 
major directed shark fishery in the U.S. 
Atlantic Ocean and Gulf of Mexico. The 
revised measures cut quotas, drastically 
reduce retention limits, and modify the 
authorized species in commercial shark 
fisheries. Specifically, commercial shark 
fishermen not participating in a special 
research fishery are no longer allowed 
to land sandbar sharks, Carcharhinus 
plumbeus, and are limited to 33 other 
large coastal shark species (e.g. blacktip, 
C. limbatus) in a trip. Along with large 
coastal sharks many other fish such as 
serranids, carangids, and other elasmo- 
branchs are also caught and are either 
retained or discarded at sea. 
Observations by at-sea observers 
of the Atlantic shark directed bottom 
longline fishery have been conducted 
since 1994, and reports of catch and by- 
catch have been documented (Morgan 
et al., 2009; Hale and Carison). While 
analysis has been made pertaining to 


Hale, L. F., and J. K. Carlson. 2007. Charac- 
terization of the shark bottom longline fishery: 
2005-2006. U.S. Dep. Commer., NOAA Tech. 
Memo. NMFS-SEFSC-554, 28 p. 

‘NMFS. 2007. Amendment 2 to the Consoli- 
dated Atlantic Highly Migratory Species Fish- 
ery Management Plan. NOAA/NMFS, Office 
of Sustainable Fisheries, Highly Migratory Spe- 
cies Management Division, Silver Spring, Md., 
726 p. 
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the bycatch of protected sea turtles and 
smalltooth sawfish, Pristis pectinata 
(Richards*), no previous report has 
attempted to analyze the temporal or 
spatial distribution of finfish bycatch 
in this fishery or factors that may in- 
fluence the rate at which bycatch is 
caught. These factors could include 
depth, region, year, or hook type. Our 
objectives were to identify the spatial 
and temporal composition of bycatch 
from the bottom longline vessels. 
Knowledge of the temporal and spatial 
distribution of bycatch may prove to 
be useful in developing approaches to 
mitigate finfish bycatch such as limit- 
ing fishing effort or modifying fishing 
practices. 
Materials and Methods 

The Commercial Shark Fishery Ob- 
server Program (CSFOP), was coordi- 
nated by the Florida Program for Shark 


Research at the Florida Museum of 


Natural History, and the Shark Bottom 
Longline Observer Program (SBLOP) 
is coordinated by NOAA’s Panama City 
Laboratory of the National Marine Fish- 
eries Service, Southeast Fisheries Sci- 
ence Center. Trained fishery observers 
collected data aboard randomly selected 
commercial bottom longline vessels 
targeting sharks from New Jersey to 
Louisiana during a five-year period (Jan. 
2002—Dec. 2006). Data were collected 
prior to 2002, but vessels were not sub- 
jected to random selection and thus were 
not included in this analysis. 

Fishery observers were trained in 
species identification and data collection 
prior to deployment aboard commercial 
fishing vessels. Observers recorded 
geographic positions from a handheld 
Global Positioning System (GPS) or 
the vessel’s Loran or GPS systems. 
Loran coordinates were converted to 
latitude/longitude using the Coast Guard 
POSAID2 version 2.1a computer pro- 
gram. Fishing sets were allocated to one 
of three geographical regions based on 
observed differences in fishing practices 


4Richards, P. M. 2006. Estimated takes of pro- 
tected species in the shark bottom longline 
fishery 2003, 2004, 2005. U.S. Dep. Commer., 
NMFS SEFSC Contrib. PRD-05/06-20, 21 p. 


(George Burgess, personal observ. ): 
eastern Gulf of Mexico (EGM) (long. 
>81°W), Southeast Atlantic (SA) (lat. 
>25°N and long. <81°W) and Mid-At- 
lantic Bight (MAB) (lat. >31°N) (Fig. 
1). Bottom water depth was collected 
from Stowaway XTI temperature/depth 
recorders (Onset Computer Corpora- 
tion?) attached to the mainline during the 
set and subsequently downloaded onto 
a laboratory computer or was recorded 
from the vessels depth recorder. 


Observers classified the disposition of 


all catch as carcassed (landed and sold), 
used for bait, released alive, escaped, 
tagged, museum specimen, or discarded 
dead. All animals that were not carcassed 
were considered bycatch in this study. 
We used this approach instead of catego- 
rizing the species as target, byproduct, 
and bycatch, because fishermen in this 
fishery often target groups of fish (i.e 
groupers, snappers, and sharks) within 
a single set (Hale and Carlson?) and it 
is not always clear which were targeted 
species and which were a byproduct but 
still retained for sale. 

Because of the limited observations 
for many species, bycatch was divided 
into eight broad taxonomic groups: 
eels (Anguilliformes), skates and rays 
(Batoidea), jacks (Carangidae), snappers 
(Lutjanidae), groupers and seabasses 
(Serranidae), all other fishes (Other 
Osteichthyes), invertebrates (Inver- 
tebrata), and sharks (Selachimorpha) 
(Table 1). Hook sizes were categorized 
into four groups: large (>13/0), medium 
(10/0—13/0), small (3/0—8/0), and other. 
The “other” category included sets 
where multiple hook sizes were used 
or data were missing or insufficient. 
The type of hook used (circle or J) was 
not always recorded and was therefore 
not included in these analyses, although 
personal observations (authors) indicate 
circle hooks are used the majority of the 
time. Bottom water depth was divided 
into seven categories: <50 m, 50—100 
m, 100-150 m, 150-200 m, 200-250 
m, 250-300 m, and >300. 


‘Mention of trade names or commercial prod- 
ucts does not imply endorsement by the National 
Marine Fisheries Service, NOAA. 


A three-way analysis of covariance 
(ANCOVA) (Zar, 1984) was performed 
for each taxonomic group using the 
number of individuals (total caught by 
category) as the dependent variable and 
year, region, hook type, and depth as 
independent variables and effort as the 
covariate. Effort (number of animals per 
10,000 hook hours) was calculated for 
each set. Prior to analysis, numbers of 
individuals were log transformed (log 
(x+10)) to normalize the data. Factors 
were considered significant based on 
F tests of significance (p <0.10). Once 
all significant factors were included in 
the model, interactions between factors 
were investigated and were included in 
the model when significant at the p<0.10 
level. Tukey’s multiple comparison 
tests (Zar, 1984) were performed on 
all significant factors and least squares 
means adjusted for Tukey’s tests were 
used on significant interaction terms. 
All statistical analysis was performed 
in SAS Statistical Software (SAS, vers. 
9.1, SAS Inst., Inc., Cary, N.C.). 


Results 


Fishery observers monitored from 
1.6 to 5.0% (average = 2.5%) of the 
total number of sets made by the shark 
longline fleet each year during 2002-06 
(2002 = 1.9%; 2003 = 2.2%; 2004 = 
1.6%; 2005 = 1.8%; 2006 = 5.0%). 
Bycatch was primarily caught in the 
Eastern Gulf of Mexico (45.9%), fol- 
lowed by the Southeast Atlantic (29.7%) 
and Mid-Atlantic Bight (24.4%). The 
majority of bycatch was made up of the 
Selachimorpha (of 94% of all bycatch 
groups) group (Table 1). Serranidae, 
Anguilliformes, Other Osteichthyes, 
and Batoidea each represented ap- 
proximately 1% of the total bycatch, 
while Invertebrata and Lutjanidae each 
represented less than 1% of the total 
bycatch (Table 1). 

Within the Selachimorpha group, 
Atlantic sharpnose, Rhizoprionodon 
terraenovae; tiger, Galeocerdo cuvier; 
blacktip; sandbar, and blacknose, Car- 
charhinus acronotus, sharks represented 
the most commonly caught bycatch 
species (Table |). The spiny dogfish, 
Squalus acanthias, was the least com- 
monly caught Selachimorpha and was 
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and the Shark Bottom Longline Observer Program (May 2005—Dec. 2006). 


only caught in the south Atlantic (Table 
1). Close to half (45%) of Selachimor- 


pha were caught in the eastern Gulf of 


Mexico, a quarter (25%) were caught in 
the Middle Atlantic Bight, and 30% were 
caught in the south Atlantic (Table 1). 

Three quarters (75%) of the Serra- 
nidae, Other Osteichthyes, and Inver- 


tebrata were caught in the eastern Gulf 


of Mexico, while close to 50% of the 
Batoidea and Lutjanidae were caught in 
the Middle Atlantic Bight and eastern 
Gulf of Mexico, respectively (Table 1). 
There was not a predominant species 
represented in the Batoidea group, 
whereas 82% of the Anguilliformes 
were represented by the king snake eel, 


Ophichthus rex (Table 1). Individual 
species represented over half of the 
Serranidae group (red grouper, Epi- 
nephelus morio), Other Osteichthyes 
(red drum, Sciaenops ocellatus) and 
Invertebrata (blue crab, Callinectes 
sapidus) (Table 1). 

Year was a significant factor for the 
groups Selachimorpha, Serranidae, 
Batoidea, and Invertebrata (Table 2). 
Multiple comparison tests found sig- 
nificantly more bycatch were caught 
in 2006 compared to 2002 and 2005 
for Selachimorpha and Invertebrata, 
respectively, and in 2005 compared to 
2003 for Serranidae (Table 2). Mul- 
tiple comparison tests for Batoidea did 
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Individual bottom longline sets observed by the Commercial Shark Fishery Observer Program (Jan. 2002—Apr. 2005) 


not reveal any significant differences 
between years (Table 2). In addition 
to year, the factor depth was also sig- 
nificant for Selachimorpha (Table 2). 
Results of the multiple comparison tests 
indicated more bycatch were caught at 
depths less than 50 m compared to be- 
tween 100—150 m and 150-200 m and at 
depths of 50-100 m compared to depths 
of 150-200 m (Table 2). 

The factors region and hook were 
only significant for Anguilliformes 
and Lutjanidae, respectively (Table 2). 
Multiple comparison tests for these two 
groups indicated that more bycatch were 
caught in the EGM compared to the SA 
and with other hooks compared to large 
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and medium hooks (Table 2). Depth was 
also a significant factor for Lutjanidae 
and multiple comparison tests showed 
significantly more bycatch were caught 
at depths of 100-150 m compared to 
depth less than 50 m (Table 2). 
Discussion 

Over 90% of the total bycatch ob- 
served in the bottom longline fishery 
was made up of sharks (Selachimorpha). 
High amounts of shark bycatch have also 
been reported in several pelagic longline 
fisheries that target the tuna family and 
swordfish, Xiphias gladius (Bailey et al., 
1996; Gilman et al., 2008; Herber and 
McCoy°®). For example, sharks made 
up the majority of the total bycatch in 
the western Pacific (27%) (Bailey et al., 
1996), and subtropical (18%) (Herber 
and McCoy°) pelagic longline fisheries 
and sharks represented 15% of the total 
catch in the southeastern U.S. pelagic 
longline fishery that targets tuna and 
swordfish (Beerkircher et al., 2002). 


Differences in the total proportion of 


shark bycatch in these fisheries from 
that in the shark bottom longline fishery 
are likely related more to the higher 
value of tunas and swordfish which are 
retained and take up most of the hold 
space, requiring the discard of lesser 
value shark species. 

Different species of sharks are either 
retained or discarded primarily due to 
their market value. For example, Atlan- 
tic sharpnose shark, the most commonly 
caught bycatch species, and blacknose 
shark are small coastal shark species that 
are typically of less value due to their 
small body and fin size. Both species 
are commonly kept and used as bait on 
longline sets targeting sharks (Morgan 
et al., 2009; Hale and Carlson’) but are 
still considered bycatch because they 
are not landed for sale. The tiger shark 
is not retained because of its poor meat 
quality and small fin size, but this spe- 
cies is generally released alive (Hale 
and Carlson’). Discards of sandbar 
and blacktip sharks are likely smaller 


°Herber, C. F., and M. A. McCoy. 1997. Over- 
view of Pacific fishing agencies and institutions 
collecting shark catch data. W. Pac. Reg. Fish. 
Manage. Counc., Honolulu, HI, 128 p. 


Table 1.—Percentage of the total bycatch composition (n = 21,419) in the U.S. Atlantic bottom longline shark fish- 
ery, 2002-06. Species or taxonomic groups (e.g. Carangidae) with less than 10 individual animals caught were not 
reported. Designated regions are eastern Gulf of Mexico (EGM; n = 9,886), south Atlantic (SA; n = 6,372), Middle 
Atlantic Bight (MAB; n = 5,176). The three columns, EGM, SA and MAB, are added together to get 100% (for each 
group). The column “percent caught within group” adds up to 100 percent for each group. The column “percent of 
total bycatch” equals 100% when the total for each group is added together. T = <0.5 





Percent 
caught in 
EGM 


Taxonomic 
group 


Percent Percent 
caught in caught in 
SA MAB 


Percent 
caught 
within group 


Percent 
of total 
bycatch 





Selachimorpha (n = 20,242) 
Rhizoprionodon terraenovae, sharpnose shark 
Galeocerdo cuvier, tiger shark 
Carcharhinus limbatus, blacktip shark 
Carcharhinus plumbeus, sandbar shark 
Carcharhinus acronotus, blacknose shark 
Ginglymostoma cirratum, nurse shark 
Mustelis canis, smooth dogfish 
Sphyrna lewini, scalloped hammerhead 
Carcharhinus obscurus, dusky shark 
Carcharhinus faiciformis, silky shark 
Carcharhinus leucas, bull shark 
Carcharhinus brevipinna, spinner shark 
Carcharias taurus, sand tiger shark 
Sphyrna mokarran, great hammerhead 
Negaprion brevirostris, lemon shark 
Carcharhinus signatus, night shark 
Carcharhinus sp., shark 
Carcharhinus perezii, Caribbean reef shark 
Sphyrna tiburo, bonnethead 
Squalus acanthias, spiny dogfish 
Total percentage Selachimorpha 

Serranidae: (n = 307) 

Epinephelus morio, red grouper 
Epinephelus itajara, goliath grouper 
Mycteroperca microlepis, gag 
Mycteroperca bonaci, black grouper 
Epinephelus niveatus, snowy grouper 
Total percentage Serranidae 

Anguilliformes: (n = 282) 

Ophichthus rex, king snake eel 
Congridae, conger eels 
Total percentage Anguilliformes 

Other Osteichthyes: (n = 275) 

Sciaenops ocellatus, red drum 

Sphyraena barracuda, great barracuda 

Rachycentron canadum, cobia 

Echeneis sp. 

Echeneis sp., sharksucker 

Megalops atlanticus, tarpon 

Total percentage Other Osteichthyes 
Batoidea (n = 222) 

Rajidae 

Raja eglanteria, clearnose skate 

Dasyatis americana, southern stingray 

Dasyatis centroura, roughtail stingray 

Dasyatis sp., stingray 

Rhinoptera bonasus, cownose ray 

Mobula hypostoma, devil ray 

Aetobatis narinari, spotted eagle ray 

Total percentage Batoidea 
Invertebrata: (n = 49) 

Portunidae, swimming crabs 

Total percentage Invertebrata 

Lutjanidae: (n = 42) 

Lutjanus campechanus, red snapper 
Lutjanus analis, mutton snapper 
Total percentage Lutjanidae 
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animals that were released by fishermen 
because their fins were small or because 
their flesh was damaged due to long 
soak times or sand flea infestation (A. 
Morgan, personal observ.). In addition, 
trip limits (33 head limit, NMFS°*), can 


lead to increased discards if the vessel 
reaches its quota prior to completion of 
the haulback. 

Fishermen in the bottom longline fleet 
use different sized hooks to target dif- 
ferent species of sharks (Morgan et al., 





Table 2.—Results of three-way ANOVA comparisons and post hoc comparisons for main effects from all bycatch groups; only significant (P<0.1) effects are shown. Values in 
parentheses are back transformed means of the total number caught by category. 





Group Factors DF ss 


F-Value P-Value 


Tukey Test of Main Effect Means 





Selachimorpha Year 4 21 


Depth 5 71 


Year 
Region 
Year 
Year 
Hook 
Depth 


Serranidae 
Anguilliformes 
Batoidea 
Invertebrata 
Lutjanidae 


0.0719 
<0.0001 


2002 (37) and 2006 (245); 


150-200 m (18) 
2003 (2) and 2005 (12) 
EGM (16) and SA (3) 


0.0632 
0.0102 
0.0462 
0.0180 
0.0117 
0.0371 


2005 (2) and 2006 (30) 


< 50 m (1) and 50-100 m (4) 


< 50 m (99) and 100-150 m (55), 50-100 m (60) and 150-200 m (18), and < 50 m (99) and 


Other (8) and large (2) and other (8) and medium (1) 





2009). Like all fishing gears, longlines 
are size- and species-specific (Lok- 
keborg and Bjordal, 1992; Willis and 
Millar, 2001) and consequently hook 
size and type used in bottom longline 
fishing may select for different sizes 
and species of shark. Previous analysis 
of the hook types used in this fishery 
showed that large hooks were most 
commonly used in all regions but that 
there was some fluctuation in the use 
of small hooks over the years (Morgan 
et al., 2009). Fishermen in the eastern 
Gulf of Mexico also used the most hooks 
compared to the other two regions. It is 
therefore surprising that a significant 
difference among hook types was not 
found in bycatch rates for groups other 
than Lutjanidae. This may have been a 
result of combining different hook sizes 
into four large groups. 

Significantly higher bycatch of An- 
guilliformes (primarily snake eels 
(Ophichthidae)) was noted in the eastern 
Gulf of Mexico, compared to the South 
Atlantic. The eastern Gulf of Mexico, 
which contains the west Florida shelf, 
is more structurally complex than 
other areas in this study and includes 
soft-bottom habitat where snake eels 
are commonly found (McEachran and 
Fechhelm, 2005; Lumsden et al., 2007). 
The differences in bycatch by depth seen 
in the Selachimorpha and Lutjanidae 
groups probably reflect differences in 
depth preference of species within these 
groupings. It is not unexpected that dif- 
ferences in bycatch were seen between 
years for most of the groups. There 
are many factors that likely changed 
between years (fishing locations within 
the three regions, number of vessels, 
observer coverage, etc.) that were not 


accounted for through the use of effort 
as a covariate in this analysis. 

Bycatch associated with individual 
fisheries is an important component 
of fisheries management. While total 
bycatch estimates from this fishery were 
not calculated, results suggest that some 
areas, depths, years, and hook sizes have 
higher catches of certain bycatch species 
than others. These results provide an 
indication of factors that affect bycatch 
in the bottom longline fishery but further 
analysis is still needed. For example, a 
separate analysis looking at individual 
hook sizes and types (i.e. circle or J) and 
the effects on bycatch is needed for this 


fishery. Additionally, further analysis of 


depth preference by individual species 
within the groups analyzed in this study 
is warranted based on our results. 
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